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Ten KI TT, Mariner, and Teacher o 


OR, A 


'T REATIS E 
ihe Of the Whole ART of 
N avigation in its Theory and practice. 


9 1 


C O NTAINING 
[ Do meſtick or Caafting Navigation, Sundry Notes 
of che Moon's Motions, Calender, Tides, Sc. 


only (without ables or Inſtruments.) Together with 
Practical Aſtronomy, the Deſcription, Conſtruction, and 


Uſe of the Plaid and Mercator's Charts, and other 2 


Nautical Inftruments, Oc. 


III. Prafical Navigation z the Application of the, 1 
Theory to Practice, in keeping a Ses. Journal, the work-4-}- 


ing a Day's Log at Sea, in all Caſes-whatever (with Ra- 
tional CorreQions-:) - Illuſtrated” with full, proper; und 


[- | 
II. © beoretica Navigation, by various Methods, vix - 
Geometrical, Logariehmetical, Tabular, and by the Pen- 
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avigators Compleat Tutor: 
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practical Examples of the ſame. The whole more; amply | J9= 


and plainly demonſtrated, than in wy” Treatiſe of this [- BY = 


kind extant. To which are added, 


All Neceſſary Tables Neutical and Aſtronomical, for the os ES 


Mariner s Practice by Inſpection. 
Alſo an APPENDIN, | 


| Touching RES + and critical Queſtions in Novigation: with 


Pen other chings both Curious and Us ful in this Art. 
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printed for IV. Mount and T. Page on Tower-Hill ; N 5 Anker 
againſt the New Church in the Strand; 5. Clarke in Duck 
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ardens, Aſſiſtants, and Elder Biethren 0 


miſſion, devotes the 3 Tres. 1 Nh 
tiſe to you (as your juſt Right,) 
not doubting but by your rent 4 
Sagacity, and penetrating Judg. 
ment in this kind of Learning, 
you will readily perceive, that my ſincere In! 

_ tention of doing ſervice to the World, hath ani- 

| mated me ta pyvliſh this Ts of the Mari: "ER 
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ner's Art, for which, and the Publick Good, you 
Four : 


whe 


* N : he oj 
© A 2x Thus 4 | I So. 


and Uſeful 


without your Examination and Approbation, can 

be admitted 4 Publick Mathematical Services 

. £ 1 a CS . 11.4 

in the Royal Navy, Sc. and that, bringing all 

ſuch Perſons to the Scrutiny, as their Merit; 
r. 1 Ce a r . | - 5 * 15 
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Tuis Art, Gentlemen, I undertake to Teach, 
and offer to the World, having grown up with 
me from my Minority, being the reſult of a 
long Theory, and many Years Erpertknde at 
Sea, in quality of Mate, Maſter and Inſtrufer to 

the Gentlemen-Volunteers in his Majeſty's Roy- 
al Navy, appointed (after a ſtrict Examination) 
vi by "Your Board. Tm not without hopes of be- 
= iog accepted in this my Addreſs, and preſume 
=. therefore to make choice of ſo Honouzable a 
FAT ERNMITT for my PatRONS; who are de- 
ſervedly Famous for your ſuperlative Knowledge 
in Maritime Affairs, and by all juſtly eſteemed 
the Ableſt Matters in this Art, as well as the 
moſt proper Judges of Works of this nature: 

Your very Names will excite the Young Stu- 
dent in Navigation to a diligent Application, 
when he conſiders your Candor, Generoſity, 
and propitious Inclination towards all who en- 
ni} „ ot IST; ARNE - 
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Turkxkronk, if my Performmoen: herein. may. | 
W obtain your Approbation, and your Acrep- 
tance give it an Imprimatur,. 1 ſhall be the. leſs 
concern d at the carping Cenſures of Zozlus 


and Momus, (or any ſuch, who prefer their 


own private Intereſt to the - Publick Good ;) 
and be the more encourag d to ſpend the reſi- 
due of my Days in promoting this Famous AKT, | 
in which I have already ſpent. a great part of 
the Studies of my paſt Life: And, among the 
Numbers I have Taught, have not long ſince, 
had the Honour of nee mne of; YO | 
__ Relations, Se. | | 


1 BIS, Cents, Aha A me to 


caſt my Mite into your Treaſury , which, as'a 


ſmall Pledge of my Eſteem for your Favours, 
1 beg you will be e to accept. | 


© 


gr Wo» 


T ſhall n * Dedication, with the 0 


grateful and pleaſant Reſlection, all muſt. have of 
the great Honour and Benefits which accrue to 
the Britiſh Dominions by your Wiſe Conduct 
and Indefatigable Applications, and by your 
publick Zeal for the.Common-Weal, - Tis the 
Courage of ſome of your Honourable Brethren, 
that has quell'd the Pride of MoxsiEUR, remo- 
ved War lrom our Doors, and planted the O- 
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We Bunch i in the midſt 505 Gredt-Britati's 9s | ; 
the Conduct of others; that has tranſported in- 


to our Ifland the Wealth of both Tadies, carry'd 
away our  Superfluities, and brought us home 
our Conveniencies; making the Pleaſures, Rich- 
es and good Things of the whole World com- 


mon ro all Mankind: Tis the Vigilance of o- 


thers, that renders our Sands and Shoals naviga- 
ble, procuring Sea-Marks, Light-Houſes, Ec. tor 
the ſafety of Shipping: And tis Your Sagacity 
alſo that procures Able Maſters and Pilots for 
our Ships of War, and of Merchants, Sc. And, 


to name no more, ne er a Society in Europe, Ee. 


cleſiaſtical or Civil, can equal your extenſive 
Charity, in maintaining decently ſueh a Number 
of poor Seamens Widows, Sc. Theſe not only 
raiſe Admiration in all Men, but excite the beſt 
to pray for-you, and the Proſperity of. your 
| Warts Hane! With Sm: ſincerely Jong, 


th b T5 be 
7 our mo Obliged, ard. 


Hob Oledient Humble Ser ervant, 
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PREFACE. 
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'To all Lovers and Learners of 


NAVIGATION. 


= an Gen er Maxim, allow'd by 
all. and beſt known by thoſe of the No: 

ble Tribe of Tabulon, Thar the Art of 
Navigation, by which Iſlands are enrich'd 
and preſerv'd in Safety from Foreign Inva- 
j- f ons; the wonderful Works of an Omni- 

SZ cient Creator, in the wide extended Ocean 

and remote Nations, are delightfully beheld, c. is a very 
excellent and neceſſary Art; and that "tis no mean Accom- 
pliſhmenr, to be capable of conducting a Ship richly laden, 


round the World. Neither can it be deny'd, that he 


Riches, Safety, and Glory of Great Britain, conſiſt in irs 
Naval Power: (For the more it is improv'd, the more 
great, the more Safe and Rich, will theſe Kingdoms 
be; and on the contrary, the more the Navigation and 


; Naval, Power is diminiſh'd or diſconrag'd, theſe Na- 


tions will be the more Mean, the more Poor and Infecure:}. 
This Art nor being as yet arriv'd ro irs Ne plus ultra, 
will admir of further Improvements, till God ſhall per- 
mit us to diſcover a certain Method, for finding the 


Longitude at Sea. I ſhall therefore, in Compliance ro 


Cuſtom, ſay ſomething as Netatory to the enſuing. Trea- | 
riſe; and why I underrook the Publication thereof, in an 


T Age that fo abounds with Books of this nature: Rut the, 
oO. e wee 


— 


2 8 G27 abs 0 
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8 lerne them and:.rhis- wil appear pbvjoug 


© Knowir and Im tin Reader,) c 
| fo 228 ogerher. | © bes 4 | 55 e 
[nit Method 10 TAEORY, "Ml of ſufficient 


let and denionſtrarive — PRACTICE 


moſt of theſe are either too Voluminous, and tend ra- 
ther to Diſtract than laſtruct; Land ſo che Learner is de- 
terr'd or diſcourag'd from rhe Study: Or elſe too abſtruſe 
and perplex'd, being promiſcgouſly, fuld with aldcefary 
Problems, and- 
Art of Sailing. I have therefore, (for the ſake of thoſe 
who value the ſolid and fubſtantial Part of this Science, 
rather than dlelels Speculations,) here omitted nothing 
that may be of uſe to the Mariner; but made it a, ge- 
nera a Hoch ſe of Navigation, Aboth for Curt ity and 
Tſefuineſs.) ro ſupply the Defect of all other Books of 
this kind : And in endeavouring to make the Method 
throughout rhe whole, uniform, plain, and perſpicuous 
as polüble, Ihave given ſuch Caſes. only, as f uſe 
to tbe Mariner in the ſeveral, kinds of Sailing; and 
have applied ſuch Examples to each, as may beſt de- 
monſtrate their Operation, be moſt eaſie for Memory, 
and applicable to Practice. And all the Rules, PrijeAi- 
ons, Analogien, manner of working and reſolving thofe 
Cates, according to the various Methods inferred, I hope, 
are ex plain'd in a natural Order, in ſhort and clear 
Terms, to render them eaſie to the underſtandiag of 
12 moſt indifferent Capacity. Nor can I conceive there 


. or which was noc neceſſary ro make rhe Body o che 


1 


9 5 Voyages, Tas. near 7 Vears, (in rhe va- 


ranted Teacher of the, Mathematicks, ro the Gentlemen Valun- 
teergs in his Wägen 5 RoW Newy | 


* x As 


of this Art, in the ſeveral Books of this kind extant; 


ed with Things foreign to the 


is any thing material omitted, or any thing inlerted ſuper- 


Book correſpondent ro the Tirie-Page : Beſides, there are 
{01 ne lnprovements, in the They, and tbch full a0, 6 5 7 


rious Stations of Mate. Maſter, Regular. Sworn and Mar- 
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| * 5 . R EFA 0 E. | | | 
ous As for che Stile, tis plain, and ſuited. ro the Meridian | 


ing of Seameas who undeuhtedly will ſearch here for Trutn 
re- | and Uſefalneſs, and not for Rhetorical Eloquence; (ac 
ent compliſhments ſeldam coutted by tbe Honeſt Sailor, for 
CE | they will gever help him to a good Land- fall, nor keep 
it; his Ship from à Lee-hoar .)) 
ii üg, ¶Q e ĩð oy 
de- h havioh laid my Labours before the Courteous 
ule ¶ Readers, who are moſt likely ro receive Proſit thereby, at 
ry a (mall Charge; I muſt. entreat others to uſe me as they 
the would themſelves be us d, which is the ſpontaneous Ack 
ole | of every Good Man; and defire that what Errata have 
ce, crept in, thro' the Printer's means, or my own Overſight, 
ng the Reader would paſs over: For neither He, nor 1 nor 
er any of the Sons of Adam, (nor tneir Writings,) are infalli- 


+ ble, ſince according to the, Proverb, 
od | Nemo ſince crimine ui vit. 


iſe No Man Cer liv'd (on Earth) nor ever ſhall, 


20 That did all well, and had no Fault at all. 

25 And as Mr. Pope ſays, „„ 
for 4 „ * 3 Ws EET 

fe _ . Whoever thinks a Faultleſs Piece to ſee, 

oY Z Thinks what ne'er was, nor is, nor e er ſhall be. 
ar : 525 


of Altho' my Defign here is more intended for Publick 
ſe Good, than my own Private Jntereſt 5, (ſor this Age ſel- 
ax dom attempts the writing ina Mathematical way for Profir;) 
he | yer, no doubt, the carping, Momi may pick ſome Critichms 
re | our of the Book, To ſuch. 1 ſhall only in Modeſty ſay, 
2 | Tis much eaſier for thoſe captious Readers ro carp thay 


2s amend. This is indeed, a ſcrikling Age, that peſters us 
by | with many uſeleſs. Pieces, where the Authors write our of 
\'&..| Spleen, Pride, or for the getting of Money. But ſuch a 
in Subject as this needs no Recommendation, one would 
a> Þ . thiok, in ſuch a Nation as this, ſo flouriſhing in Trade 


and Shipping; yer, no doubr, this Piece will not be equal- 
AY ly eſteem'd by all: Thro' Partiality and Self-Intereſt ſome, 
perhaps, may contemn ſuch Performances: For indeed 

this Age produces little elſe but Drollery and Ridicule by 


baflling Wirs, who can only canvaſs ata Word, cr clamour 
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et a Phraſe in an Author. And ſuch Heroftrathy's, Ny- 
gator's, and Ardelio's, that would fain 'almecanthorize 
_ thewmlelves from the Nadir of Ignoramus, to the Zenith 
of Non Parallels, becauſe they 'cannot ger a Name by 
any eminent Work of their own, ſeek it in the de- 
ftroying that of others: Bur we muſt let em know, it 
is eaſier to be a Critick than an Author. And if he 
who would judge impartially of an Undertaking of this 
nature, would bur rake the Pains to make himſelf Maſter 
both of the Theory and Practice of this Arr, and then 
eſſay ſomething of che like Kind, (for Authors ſhould be 
rry'd by their Peers,) we ſhould be rid of thoſe detracting 
Enemies. I wiſh it were not to be ſaid, that this No- 
e and Uſeful Art hath of late Days been made Con- 
remptible, by rhe Number pretending to teach it, that 
Vin the neceſſiry Qualifications, and have never been in 
the Practice thereof at Sea; and conſequently the Lear- 
ner with ſuch, ſpends his Money and Time to very little 
real. Advantage: I ſhall therefore, with Submiſſion to ber- 
ter Jadgments, preſume to offer the following Truths, 
wh ch ve aſſerted long ſince to the Publick on the Royal 
Exchange, viz. ä 5 

1. That the generality of the Teachers of Navigation, 
are very much to ſeek in the Practical and moſt neceſſary 
Farrs of chis Art. ERA Ve „ 


4 * * A # % E 5 


II. That ſeveral are alſo very imperfect in the Theorx, 
and allogether Strangers in the Prattice of keeping a Sea- 
Journal; or the working a Day's Log, in all the various 
Caſes of Winds, Weather, making and ſhort'ning Sail, 
Icing, Hulling, Ge. PO On, Woh Mk. 


$ 


III. Thar many of theſe do not make Treaching their 
only Buiineſs ; bur are too frequently emyloy'd in their 
proper Callings, Trades, Shop- keeping, Ge. to the great 
Hindrance, expence of Money and Time of rhe Learner; 
{who generally i- under a Neceſſity of making a ſpeedy 
ArPlication.) | | 175 . 
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*IV. Thar it is not the Learning a few Problems from fuck 
kind of (negligent) Half. Teachers; bur a thorough Know- 
ledge of both the Theory and Practice, that will make 4 Ma 

a compleat Artiſt. And all know, that this Art is not. 


a Matter of ſo triffing Knowledge, and ſo indifferent u he- 


ther it thoroughly underſtood or not; but tis à Science 
of the urmoſt Importance, wherein the Lives and Eſtates, 
rhe Gobd of both the Publick and Private are in danger 
from a ſmall Miſtake committed therein; aud therefore, 
ſhould be taught or learn'd to the utmoſt Perfection: And 

| Conſequence, Honeſty, Fidelity, due and conſtant 
Care and Attendance, with a ſufficienr Skill in both the 
Theory and Practice, are, of onghit to be, inſeparable Quali- 


fications in an Able Teacher. 1 
si reprebendi fers ægrè, reprebendenda ne feceris. 


It would be well that theſe things were inſpected by 
1 of this kind of Learning; and that ſuck 
Perſons would obſerve, what was inculcated hy the Poets. 
when they feign, that their Gods do content themſelves 
within the Compaſs each of his own Sphere; Mars medleth 


with War, Minerva with Arts, Mercury with Elequence, Ju- 


piter with Heaven, Pluto with Hel, Cupid with Love, Neptune 
with the Sea: And conſequently, this Science more imme- 


diately pertains to the Mariner to be Maſter of; and not 


to ſuch Land- Navigators, who. have learn'd ro ſwim 
withour going iffro the Water; and to fail on a Slate and 
Paper on Pa Im apt to believe, theſe Perſons would have 
but few Pupils, were they not daily to frequent Publick- 


Houſes, and by Oſtentation, infinuate and boaſt h 
their great Ability this way among Ignoramuss: And. 


as a late Author obſerves, many that are about to learn, 
apply to any one tha will teach cheapeſt; not conſi- 
dering, that the very Reaſon why they do ſo, is common- 
ly the want of ſufficient Ability ro recommend themlſelyes. 
any other way: And then it is too common, as ſoon as 
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bes the loweſt Vianes Who in ſe en 
And twenty Days goes round the Heaven : 5 . | 
nd about two Days more Gs ſhe muſt „ 
efore that ſhe doth overtake the Sun * 
Jy o twenty nine and half ſhe rounds her filver * 1 
* Po make one Month we call Synodical. -. #7 
I thia, thou ſecond Honour of the Lamps OY 1 q| 


dad ſure Calendar of Feſtivals eternal; 
Jess Sov reignteſs, Sleep-bringer, Pilgrim's Guide, 
odturnal Queen: What ſhall 1 ſay beſide? 
By th' Influence the Sea doth ebb and flow, _ 
As thou, th' horn'd Queen, doſt either ſhrink or grow. 
+ Yet of thy ſelf thou haſt no innate Light 
„ * what 2 from Titans Beams moſt br brigbe. 


8 F. te of the U . 

5 ; «HI 73 Circle a its periodica Revolugon in 
28 Years; and was invented principally, thereby 

. es We the true Order a the ee or eee 
228 0 toc any Year. „ . . * 


To find his 8 heh any eg | 3 
FR Add 9 to the Year given (for when Chriſt was 
. 3 this Number was 9,) and divide that Sum by 28, - | 
the Quote tells vs how many Revolutions this Circle bas 
made ſince the Birth of our ee and the Remainder Ef 
1 the Circle of the Sun for the Vear required. 
Exam. What is the Sun's Circle for the Year 1732 
* 17324-9==1741 ; which divided . 6 28, quotes 61 
Circſes; and the Remainder 5 is the Citcle © * Sun - 
Hor the Year 1732. | 3 


5 j 1 . 5 6 2. of the Prime « or Golden ., e 


H 18 Circle makes its e ns Fans 
in which time all the Lunations and 25 de be. | a 9; 
tween the Sun and Moon'do nearly return to the ne 
Place Pry were at 19 Years before. 0 


1 mn find this Number for anj m.,. 3 1 
Rule. Add to the Year (for when G 


this Number was 1,) and divide the Sum by 19; the 
Quotient ſhews you, how, many Circles of the Printe is 


1 made; and the Remainder is the Prime for that Fear. 
| i WARN the Prime. Forth AN 342 2 Dy. : 


| Get Net " 5 75 


"bi 1="1733; and this divided by I otes 1 
Ante a5 is the Prime 0 _— , & 


KT or 85 ae ob 67 the E 5 Ac | . 1 * *m * 5 : 
IEE Kar is @ Number. never e 5 


| (or the Moon's Age,] and is the difference be- 
| _-tweeh the Sun's Year of 365 Jays, and the Moan's Year 
= 354 Days, . 11 Days ; froin whetice, as W e ona! 
| i tho e takes its amel 0 fa = 75 


vn lun unter fer oy er. 
Rake. Mate Eiply ths Prime chefors found) by inf $12 
3 vide the Produt by 3o; the Remainder, after Diviſi- 
dn, is the Epa#, 
. c the bead for = W 5 diss 


Gs 2, 
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($06 8 FE z 


| 1 n fas the Mooii's the 6 at bio 

Balk. Ae ae (before found) add the Diy of 1 
M0 amber of Months, from March (which | 
are the of : 1 o. * 85 55 1. Abf. 2. Mey 3. June 4 

uly 5. Aug. 6. ze * 10. Decerhs ef 

e Sum is the Moon's 1 Fur if the Sum exceell N 

| | * 10 5 Wi is "9 5 
= © % Moon's Aye | 


# _ Tv fnd t n i tle 1 2 Cllniadi fon. EE to i of 
Meridian; or the time wheii ſhe comes to the South, vn 77 

a 8 the Moors Sen hing; which, (with the M4. my 

15 1 bach 55, in 7 Je, 48 Minutes, ory of an Hoax. 


Rules Multi ply the Moon's A ge (befots found) 876 
And dip tian Produ& by SIN q he. Wa es) is. Hours; 
And the Remainder ſo m Minutes of an Hour; 
und both together is ber 8 South be NF > if 

rate. The Moon being 22 aps id, Facing 5 

K the comes to the South Part of. che ee 

| dere, on the Moon's Age exceeds 15 Days, reje&t 

nd work wilt the Remaindef : For the don bas the 

| 5 2 Ti tlie cn as afrex the app xp 2 

| er South Is e fame at 16 a) Cas At . 
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G n V * ' 2 a. ; ; 1 


27 2 % 
: 4 1% 1 bl by 
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5 Ie 
8 1 berelbre bog 5=7 a X4=—=6 2 > 34 fen 85 


mains; which 1 is 3 12 Minutes: 80 that the Moons 
Southing is 5b. 36m. which was required. 


5 * ud the time of ful Sea at any Place, witgarly 4 
pp ſhift the Tides, | 
Rule. To the Moon's Southing (for the time given) ad 37 
e Hours anſwering to the Point of the Compaſs, mas 
Eng full Sea (on the Full or Change of the Moon) at the 
Place propoſed; the Sum is the time of full Sea, or 
High ater (after Noon) at the ſaid Place. | 
Example, 1 demand the time of High Water (9n the ; 
5th of May, 1732) at Yarmouth # | | 
The Moon's Southing (before found) 3 is zn. * po on 
by our general Tide-Table, ic flows at Norma. 8.5. EE 
and N. N. W. on the Full and Change. Daus; 3 bick | is 
10 h. 30 m. in Time. Then 10h. 30 m.-＋E eh 
16 h. e6m- from 3 Viz. 0 an m. . in : the e 
een 12 Hours.) ] 


wy 


7. 7 fad how Tong FR the Mon 427 1 11 "the Evening, : 
 ofter the Sun is ſer ; or in the Morning, before the Sun rise. 


| Raule. | Multiply the Moon's Age by 48, and divide 
| 4x Product by 60; the Quote is the Hours, and the. 
. * Remainder the Minutes of Time of her ſhining : an. 
this is when the Moon is leſs than 15 Days old. — But i 
the Moon be more than 15 Days old, ſubtra& tho time 
of her ſhining (found as before) from. 2 in 
the Remainder will be the time of her ſhiniz 
Morning, before the Sun riſes. 0 
Exam. How long will the Moon wine ares the 0 
day, of May, 1732 2? | 
he Moon's Age (found as before) is 22,4af*. x x.48 = = 
loss; which — by 6, is = 17h. 36 m. 245. oe m =, 
6h. 4m. the time of der DEE} in the Mording before. 
the Sun riſes... ; 5 „ }- 15 771 FF 


* 
9 ; 
N 15 "4 


175 find 1 many „ Sie ws ad Das” in in 


PL is departed Im 35 . Puce the. lap Cnc ; 
| wich im. Fe + | a 13 va 1 ; | 
Ws: Muteiply che ien Age by 2, "and diride . 
5 gar Product 0 1 noms Harck pe. the ory Vat 

of .Signs ; and the Pan r an eve wok 
thereof is: DESO. . 10 * 0 070 3 


289 if . uy 8 l 
2 1 k ; $5 * 3 
o7 * - o _— 
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: Cmprebeyſc Treatiſe of Afronemy. 
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ning more or eld of ber illumina 


1 
o 


* | Gufing wake 1 5 * ö 
= | Tram. Tha: Moon being: 22 days old, how man | 
Signs hath ſhe departed from the Sun, ſince her Jai 


Nr or New Moon? 
22 ee which by 5, the Quote is & Sign 
ich 


remains; 8. 24 Degrees: So that the Moon i 5 
eparted from the Sun 8 $1; gn, and 24% 
o ſind the Moon's: Plate in the N Vide! * 


„ 


Note, According to che 5 haber from . 
Sud, is the Variation of her Phaſes, or Appearances ; 
For ſhe being « round, opaque; globular Body, and ha- 
ving always that Hemiſp ere of her that beholdeth the. 


Sun enlighten d, ſhe an" of neceſſity, as ſhe moves 


round the Earth changing her ſituation, both in reſpect 
of the Sun and us have a different A a Heir by tur- 
Wr o. 


wards us. | 
Her Phaſes are uſually accounted Four, according to 


, her INES er Conj jun&ion being eſteemed ' 
none, ſeeing her enlightned Half is then wholly turned 


from us. 
Aboun che third day after this” Conjunffion,' ihe emer- 


| ges in the Fong our: of the Suws Rays, and turns a 


mall part of her illuminated ſide towards us, begi nning 
to appear ſharphy horned, her Horns looking backwards 
and tending torards the Eaſt: For noe, that while ſhe 


_ Increaſeth in Light, ſhe followeth the Sun, and ſhigeth 


after Sua-ſerghertenlightned Part looking into the Weſt ; 


but decreaſing, ſhe goeth before the Sun, and minen 


| be efore his ings her illuminated Part looking 1 into t 


aſt. And vrhen ſhe comes to make about 4 ſextile A. 


ſpect with the Sun, that is, about two Signs from the 


5 Sun, her firſt Face is called Horned; She makes her ſe-⸗ 


cond Phiſc'abour:the-5th:or 8-day of her Aye, being 


. then about 90 Degrees, or at a ſquare to the Sun, 


appearing half enlightned, or biſſetted. After wards 
2 to her Triie with the Sun, ſhe appears Gibbous 
umed or ſwelld, which is her third 8 e. Her an 


1s. When in Oppoſition to the N 0 _ pears LED | 


anne which is called her Full. She makes [Fi 


like Phaſes in her Decreaſe, og hg in a ee es ba 1c 
- ward) Order. ny 7 
x Mi fn 14 * 311810 
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N ann n 
oo. „ N ner, and Kinds of Mele, - 


EA Year is 365 * Days, (but I 

from Solar Ohſervations, it if ff 

Days, 5 Hours, 49 nee 4 Seconds)... and 4 oy 

Year (or Biſſextile) 366 days. 71.90: 

: A Month is either Solar, Lunar,or Civil. wont c The 
| Solar Month 1 15 the f pace of time that the Son id " 

: Sign; ! that is, the 2 of the Ecliptick, or 30 degrees ; 0 
which is about 35 days: ſo Fark ”_ Sund N ae 
pout One Degree in a day 3 but ;< ae ny, | 5 
moves in e es 7 197% 15 7 Lu 
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| The ci Month | is a 1 of ti a LR or oY © 
85 eg to.the Pleaſure of the cm = tr I 7 
oo , is, ip. our Vile Ca 


4 213 . nd * £5.35 

* Tkiery days Tas Feuig Petzi Stpeputbeln} gt THis 1 2 . 
Moiſt April hor Juze. and 21 November: 900 
Ven February twenty eight alone» | A ft 155 

Ihe other Months each claims — mr 4 
L Hue hen of — Lear e e + PP i i 
Then aeg hark twenty nes: Wie n. e 
For . — — ber fourth Vear's run. 105 

8 | Does gain a Day from: the cravelling Snn . 

MM | ai 
1 rr Logar ln is gitbor bettet et-, „ 

1 | All Nas ER, 5 


WEL Periodical Mouth | is 27 da 1 7 Ta rs;: FTE 
Ye Moo ph 


2. fas 8 Þf + 
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nutes 1.1 
| 15 long Fo the ſpace of time, in which fig _ Hs 
1 . ne oipt of the Zodiack through the: eee en n 

futns ta the ſame again. Nen n 
; The Synodical Menth is about 29 au an half, cho 8 
. ſpace of time between one Conjunction of the en en 


Moog and another. tO, RE EATS CTA 

| Having not ram here to treat at 10 ef che Tulle e 
74 hw” po N Kalendars, I ſhall ont) here > briefly * 
> - _ Ipeak of them, and offer an Eſſay toward dur Emendas 


Hog ofthe the Julien, which we account by, - ono nt ff 
| he Julian Acegunt derives its: Name from the Eu 255 
= eror Julius Ceſar, who about 38 Years: eee 5 
+ being inſtructed by expert Mathematicians from Alen- 

__  @naria, found the Year wanted 10 d Sang hours fer: of 
the or or Tropical Year lit being then accounted but 
b 5 5 99S Hom Nee EY. | 9 and by the 3 eats 2 IÞ 


1 5 
2 get Bi 
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— ror — * u 
* N mr — — 


Es ae d in e ſince dome time b 5 * 


MER 


| or arms, af 16 Agro omer, he (after tht Conquet * „„ 
e 87 505 egulated the Year; ins the io days wanting . 
| hed and "ride It conſiſt of 365 days z., which were dir 
_  Vided into 12 Months, in the ſapte manner as they are. 
ät this time: And leſt the odd 6 Hours ſhould create 4 
Olſorder in the Bü afterwards, he order d that every 
th Year one Day ſhould. be intercalated, or pur into 91 
| 128 hof 1 between the: 24th' and 25th days e 
Por Month ; in which, gecyrelng to the Roman or 8 
ö 25 « Calendar, 1 .called Sext. Ca lend. Martii, or the 6th EN 


Wa. 2 55 the Interpoſition - 
e e y. there 18 two Sext, e . 
Murtit; und the”) Ward, ee for Two, being added 
. ot Seat 1 5 eb 'the Sextile, and mai 
leer or 12 5 eh 185 7 Meaning and Foe 


ation of t 0 e 7 B We San nn. * 
Year, (raged rom he Dutch, 6% lars; becauſe ir 
my beyond, d f exceefs. the Bouri 80 f 


0 other Years bye £ 
"And rhik i. che Kate of dur Julian Account, that has, 
te the Birth 6 of _ 


We Saviour... re 

© "Now an Gerd Wein, or Neu Bede 5s. that by which | 

| Ale Neighbours in molt parts of EG : reckons BE 

Dur Julian Year, 48 4 5 4505 bein 2 ge, of 2 
gn = 


rearer r the 525 
vin, 5 hours 42 ba nk . by 1% $5 « >hich 
th dut a Hi 0 time, yet in many ears. makes a 
Ne ee ounting to a Whole * in a „ 
Ears, plus Ve For in 10'.55%. 39 - are 39 2255 oy 
_ and inn one Jay, or or 24 hours are 5 184000”. then 


 $184060 by 39339", the Quotient is 132 Years 
ES of Gare b kick we mult neceffarily A ole 
day, by our Julian Accounts Now, ie: on al, ide 171 | 
by 132, the Quotient is 13 days, Thar We. 1 „ 
| in rhe Julian Account, ſince the Birth of a1 | 
SY 9 5 ; bene e cauſing. an apparent Anticipation o 
rhe E Vd os and 15 1al Points; inſomuch that 5 5 
9 uinox, W whole Place at the. Council of Nice, dup 53 
5 58 the 21ſt of. March, 15. DAS. by. Aſtronar 5 5 
mical OL e, fed back to the th enter on of „ 
Merch; ſo that there has hapned to be two Eaſters in. 0 be | 7 510 hl 
12 or within the Compals of 365, days; as. it may. 
ul happen, For reckoning by the old Julian Calendar 23 == e 
8 metimes there are fiveWecks difference between I 
the Canon or Rule for 1 it in the Common Prayer: BG  Þ 
And the e . in the Veer 07 5 e 2 
- B 4 „ „ 
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laſt ſo long) there will be an Error of 42 days; and.no 
long after that, of 49 days: Andif this Jui lan 5 


| 27 13th, being then Pape, by by the Af 


| Fer about egularing this Diſorder, corceRin 
7 Lalendar, opoiring the Vear ſhould Fan 59375 
hours, 49 minutes, 12 ſecond $; and 1 a 
arch, "ſhout 


Tr 446, 


2 " Guting Nevigetin. 


differ'd a Week more than * times ſince the v N 


' 4660 : And in the Years 2437, 246 7,491 (if the Wor! N 


remain in uſe rill the Year 2698, it will E more haps - 
en according to the Rule of the Church. + Nay farth 
his Is ſo erroneous, by the Rerrogra: ation of 1 Far. 
Nox, that in proceſs of time oh no, Corret LY be m 
chr ne, will fall in June, and Nia 1 T in 55 Cr * 
122 conſideration of which, in t Aae 1 RA 4 
of Antonin 
ius, his Brothers, an other'eminent Math emgricia 


Equinox, which was then on t robo! of, | 
brought up again to the 81 of bj as it Ih 


And to effe& this, he order'd that 10 40 10820 be 
out of October, from the 5ch to the 15th g ſo that the; 


the time of the firſt Council or 1 e Dy 1 ni : | 


5 ou of October was reckoned in the Kalendar for the tgth 


becauſe it was Not only the Time in wH 


1 5 Anticipation of 10 days from the Place thereof 4 


10 of October that Year, 1582. And N the Su E 
ains as he did before, thoſe that go by the (rrego 


.ccount, do ſtill every Century'or FS ears To rer 


910 rhe Equinoxes one Nay backward) reckon one Div - 


. Tooner than before: So that now, lince* the Year 1790, 
till che Year 1800, they are 11 days before vs, in i 


"Julian Account: And therefore the. Firſt 0 January wit 


us, is the 12th of Jaun with thehr. And to retain the . 


ſame Equinoxial Spring invariable upon the ſame, Hay, 


it was appointed at the ſaid Emendation, , thar of % 


Years, Gs firſt, ſecond' and third "Hundred, the Leap ' 


fr oy. (which i in the Julian falls in Courſe) ſhould. 


e omitted, and not intercalated, bur un the qgoodth 
Year'; then the Leap-day Ihould not be omitted, ' but 


| 3 in: So that in 40% 'Years they thought fit te 
mit three Leap - years, and for Memofy-ſake, ap pointed 
tbe firſt Omiſſi ion to be accounred fram the NEE 16, 


not from 1582, in which the Reformatio pon Yot yas made. 


farion was begun, but alſo the Equ nige bad” 15 m 


the rime of rhe Nicene Coùncil, which Was Merc | 
The Years then 17, 1800, 1900, Wich Role hav < | 


been Leap-years, are to be accounted 7 Years 
Werbe! N 2909 8 be a be PO 5 . Ry: Ko 
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the Year 2400 Biſſextile, and ſo forward: - 


And although the, Gregorian Account is hot ſo. pong | 
s it ſhould be, being reduc d no farther back than til 
the Council of Nice, about rhe Vear 324 ff Chriſlum; 


And ſtill wanted, two Days of right; whereas. it gugbt 
to have been reduced to the Iime ofoChriſts Buch: 
t the Quantity of the ee Near, 365 Days, 4 


Hours, 49 Minutes, 4 Seconds, 21 Thirds, agrees bettet 


5 
* , 
© 0 
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C24 
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Payments of Rents, &c. To which I anſwer, That 
| my cannot be preyailed with, to agree with the Pope's 

ethod of cutting off 13 Days in ſome Month, yet Pub- 
lick Authority m ire t the od Days, vis. 
297 Day in the Months of January, March, May, July, Aus 


with the Heavenly Motion, and the Rey eater my 


Nices are more firmly fixed by it, and Euter cetebrated 
more according to the Direction and Mind of the Ni- 


cene Council, than by rhe Jalian Account of 365 Days, 6 
gurs ; and therefore does, and will heard way che; Gar- 
| _ n and makes it be eſteem d a Stranger, 9 
rut 5 a a 0 * ph x 5 F 
It is therefore to be iſnd, that a Reformation may 
be made in our old and erroneous Calendar (in this 


© 


Nation, ſo flouriſhing in Arts and Sciences, not inferior 


0 any in the World for Polity, Arms and Tearning) tos 


nnn | 
wards which I ſhall humbly offer wat follows, wiz. © 


4 


The main Reaſon (as I rake it) againſt an Emendatis 


: on in this Nation, is, the Confuſion that would follow 
about the Dates of our Civil Contract, as Bonds, Leeds, 
1 


. 


* 


* 
* 
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ihr direct, that che od Days, wiz. 


Oftober, December, each conſiſting of 31 Days, may 


ge | | 
be. omitted for tw years, except in one of the Months; 
or at leaſt, that all Leap-years were omitted but 32 
. years ; that alone would gradually and inſenſibly, with- 
; 3 Joconveniency, bring us Two, days before 
the Greger ian, and be-agreeable to the Sug's Place at our 


- 


Saviour Nativity: Wh 755 the Roman ene being 2 
rtzduced to the Couneil of N days 

exact. And if after that, the Biſſextiles be kept as be: 
Fuore, except in every 132d Year; wherein. a Leap-Day .. 


Nice, would: be Twa days le 


muſt be exempted for ever; or elſe, that oge Leap-year 


be ſtruck off 12 Toodrh Year, except in each 4oot 


Year, for ever ;. there would need no more to have gur 


” 4 


y ſuppoſing rhe Tropical Year to be as aforeſaid, (acy 


24 kept accgrding to Primitive Obſervation: For 


- cording to Bullialdus) 365 days, 5 hours, 49 minutes, 4 
ſeconds, 21 thirds, the Annual Redundancy allow'd, ic 
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* now, tof nd when has Bifſextile | bs W 


Divide the Year Its 4th, and 4 by 7 


| Lerter required. 


or Letters; one ſerves to the 2 5 of Febraam, che 0. 2 


5 Wr 33 T4 = 2169; 3 Which — by ro 16 
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In TI 10 minutes Ty ſeeonils, 19 thirds x" Sites: 70 


pleateth 1 Day in 132 Years, and but 2 minutes, 25 Bo” 
Londs, 48 thirds, over; and 3 Days in 400. Years with - 
1 minutes over, w which 8 but one Day in Tos 5 


Tears, and therefore very inconſiderable. ut to re 


turn from this Digrefſion (if it may be ſo thought) 1 


CLI RS $4 
W 
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Divide the Yar i Fu OR lefa ſhall. he. 5 Fr 5 5 
. Nor e 0; for paſt 12 8 ti IN 


ag . What's the rar 1932.2” Wege ee 
Abe 1732 4s. 473 Leap-Yofirs- fines Chrif's Nady, 


Sq Gu 
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nad e remains, which Thews it's the Leap-Year.' Red. 
e 5268 To fimd che Dominical or Sinday Letter. 
| The Domintea Langer IS. 1 ons of theſe Ki 


* 9 


hk Ar, 155 Winch a 4 Al pint Ya te Yer 
in an m S: all the 
to 1 which this is the Ra, * * 


What 5 wi, ſubtraQ from 75 the Late ceers age" ; bis . 


$4 
k 4 


— 1. | What's the Dominical Letter for CY 
Year 17 

1731 75 4 en Gch by 5 he 
Remainder is 4. 7—4=3 or C, the Dominical 


. 


Example 2. What's the Gander lens for hag: w 
3734, R „ 2 


15 Ox 2 I. 


Wee 1. When it is Tepe With? ge tes Domi. 

ther from thence to the year's En 5. 

2. The Dominical Letter Zoeth backward in a com- 

M100: Year one Letter; but in Leap-year, two Letters: 
The Leap J= ear having ; two Dominica] Letters, ie 

53 the latter of them that is ond by the Rule aboys. 12 


r is 6 nd 7 —6=! or A; to which pre-. 
* the next ——835 in 18 83 it Fe A, N Demi 8 
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5 75. hed he bene rs Circle, Prins} pan, 0 

| 4 able Maſtt, Eclipſes,” Moon's Age, Moon z. Soaching, her Shi 
| ning, her Diſtance from the Sun, her Motion," Rifing and bet. 

| ting, 1024 Time of -4p nag a 1 Dieu laſpeckio 1 | 


- ny. Tablets. ©: (1135 725 os ous at int 


. i F. 'un's Circle, 7. che Prime, 6 2 1 


ove « Sunday; Fr. 24 Edfter'D Apr. 14. | 
Sunday, Jane . And there ard two Brlipſes this 128 
: of the Bun; but both laviſible ro u. repo gee 
. 2111 03-642 943 < My; | 
- © Table 3, Suppoſe the: Men ch e „er. | 
1 Means Age sers. An 55 Mao's eee 
| 2 24m · 8. 723 181 £4 


| 1. Table 5o ee an TY hays} "as 'H N ; 
a London, 1 e 3 223 e Mere | 
Kc. at 1 Ih. 48m: it flowing Full and hänge d 8 
in thaſe Plats N. E. b N. and 8, Wing 1 
at London zh. 15 * 7 E 5 0 8 
Table 2. e Moon being 12 ays e 
ines 85 36m. in 1 2 5 'Sun- Wr 45 


5 ne vie in the ua X Signs des, — Wer Wi , 
68.3 7* an ber Ri ine the a- 
ple adjacent * 44s 1 * DF. FP 95 5 8 Foy 

46} . 18 1 1 81 10 


1. 0 lb lig be Fes _ A Aae Moi tn 

1 He of Place:; to find how it owe Full ts ** ; 
| As that Niese. . US PEE 
Rule. Subtract the Moon's Senching | Fromm the! | 

Time of Fig. Water, (if you can? ir bot he given 

to the Moons Sourhbin 13 ae ye vx and rt 0 Raine : 

| der ſhews the titre anſw the P 85 Ar 155 70 5 

ö u par ebe Chak wh 
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les Admit I was at ſ 7 I 
e A * 
being 2 hing d hour Tr 500 T 
jr flow there Full and e of the Moon ? 1 
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dee Novation, 


The Sea bett Firs, coins Courſe Seki 5 E 


| From Deep to Shore, and from the. Shore to Deeps.- - 
Whether it were, that at the firſt the Ocean |: 
From God's own: Hand receiv'd this double Motion, 5 


By Means whereof, it never reſteth Stound, --' +5 
But (as à turnin Whirly -oigp). goes round, N 
Whirles of it ſelf, and a oF while after 3 FAY 
Strength of the Seren 8 e the firſt Motion makes. 
.* whether Cyz:bjs, that with changeful Laws 

ommands moiſt Bodies, doth this Motion cauſe 2; 10 
As on our Sh: re, we ſee the Sea to riſe, 


Soon as the Myon begins to mount gur Skies. 
And when thro 2 — ns Vault yailing d Spokw. i; 
he Moon Ioicendeth ; then it ebbs oY PR 
Again, ſo ſoon as her inconſtant- Crown MT > Ns 
0 ins to ſhine on th' other Horizon. e ache 94 4a ; 
ow again? And then again it Kalle, 1 -Oh 


When the .dojh licht tn other Meridi janals. f ol 47 5 


[ 15. 87 Eng the Time ff tbe fri. New wy in Jandazy. al 


"other Aſpetts of the Moon and Sun "gr be ala GON 
ebe whole Tear : TOW, l 6 
8 en | Dos bo. 1 
2x. 1. The Moon being New or Sp 
2 &, hes Age Son — | : oo : : 00. ge : 
41 "Sextile Aſpect & take N : 20 


oo 1 22 Hh eg 20 
[Tritt Square Q „„ Eb ee 
Triangle Aſpect ? 09 20 1441 
25 4 Full Moon or 8 3 22140 18 f a: 62 
Full Moon's 5 A. 19 4 18 2:22. 7,04 
— Second Square. OA —— e 22 03: 33 04 
ds E econd Sextile * Gs e 2: 14,3, 36: 4 
il ther New Floor 4 or e 5 244 1 
44 junction — — 44 * 
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NM eee Ssin Cons 


| I e Wa ah: 15 le hs makes ber Ae 


3 : 
£1 5 3 115 Df 2 - Sf We q alt. 21 


| Goafting: ah 


2: (og 3 . Whence 1 Arend 2 58 | . ah N N 15 | 
ij 1 1 8 and fifth Day: 5 Vea, a 
N ar Lunation alebgetbrr. 


rer but, the Noble Ter wy c, 15 A 
. "py Sele Aspect, her own ſhe daily makes, i 
"She Wax ⸗-leſt, Wine. less doth 1 wain and wer. 1 
Ang, tho to us ſhe ſeem a Semi-Ra 5 
round Face doth 177 fl wa 
is fair Beams, as well by Da away; 1 

Hy hs 11 whole half of her thick 0:3 13 del dh. 

* as ſhe draws near or far-of from, him, F | 
$9 more or leſs our half i is clear or n 5 : 3 | s 

er upper-half is 10 in 70 „ 
Her Jower-half is in her e 3 

Her other Quarters, other Form expreſs, 

And up or downwards ſhew her more or Rh 
When we ſee little, then the Heay'ns haye. , „ 
When Heavens ſee little, then have we the more J 

Neater the Sun, the leſs ſhe ſeems in Sight, 
Turning her Horn till t' her Oppoſite. | 

At Evening increaſing ſhe the Sun ſucceeds, 

At Morn 8 ſne her Car preceeds. 

So that each Month the Sun environs her, 8 
On every Side his Splendor to confer. | 


Her Silver Light then only faileth herr, bo 
When the Earth's between them (in * . 
Which hides her Beauty with a ſable Cloud, FEA <TD $9 ut 
From Light of him her Brother, Golden-brow' 1 VV 


Good Lord! What Changes doſt thou work by cheſs. 
Vatieties, in Air, in Earth or Seas. 

Fair or foul Weather, Wind, of Wet, or Thunder, 
To dry, or drip, or cold, or warm her- under. 
If ſhe but ſmile the fourth, Day *twill be fair, „„ 
If then ſhe bluſh, we fall * bluſt'ring Air: . PD 
If then her Brows be muffled” with a Frown, WD 125 
Moſt of that Month ſhall ſad tears trickle down. | 
Thus doth the Vigour of the Signs ſuperior, 
Rule in the Virtues of the Things inferior: : 
Bur all are k overn'd by God's Sov'reign Might,” 
O! happy he . voderſtknds it i 
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Place in Coaſting, Sailing into Harbour 


See the Coaſting Pilots, ſold by the A F 1881 45 
Proprietors. of this Roook ; .CorreQed by the — 


and beſt ' Obſeryarions : Abt 5 other ! che al 
Books and Inflrumenrs ar the Towne Pres. | Wow. 
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'N. B. It! is found Obſervation; that this tia con ? 
to the s found by each ret ective Port about 
Hours after the Moon': The Reaſon of which,” you. 

. — in Sir 1ſaa; Newton's Math. Philoſophy Le&.37 27; 

- and 38. Butthis is to be underftood of 0 Its 8 

are upon the Main Ocean: Far where it is tranſs 
mitted thro” 7 ts and. Channels, the Motion is 
retarded; as all 1 Winds, Land-Floads, don 

8 2 Ce. will cauſe ſome Alteration of th 

| 2 but our en will ala * 


cen Tims: 1 
* x... 94 - 1 
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2 Navigator s Tatar: 


wy 
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NAVIGATION | 


THEORY and CURIOS ITY. 


Teaching in * as 95 g TENOR 5 


5 Plain, . and regular M rng 


to lolve all the Caſes in Plain Sailing; Tra- 

verſe, Mercator 5 Sailing, Parallel — * iddle 
Latitude, Sailing; Oblique Plain Sailing, (and 
in Sailing or turning to Windward, in a Cur- 
rent or Tide s Way ;) Geometrical, Trigono- 15 
J. Arithmetical, - nitrnme! by 


0 me 

Inſpection in Tables; together with the Con- 

ſtruction and Uſe of the Plain and Mercator's 

Charts, the Practical Problems 3 in ASTRONOMY, 
1 . Fe -"_—_ 


e Rü, | 


1 to the Sun and Stars; Deſcription 4 
Uſe of the Azimuth-Compals ; ; to find the Va- 
* riation of the Compaſs ſeveral Ways: The 


RD \ 


Deſeription ofthe Sea - Quadrant Forefbaff, Back- 
ſtaff. To take and work an Obſervation, by 
the Sun or Stars: With a Catalogue of leve- 


ra] eminent Stars, _ g to, the Meridian 


throughout the Year ; Deſert ption and the. 


Uſe of the No&uurnal, i in OA ths Corned 


OT Ia Re) Th 3 


#1 Ws 
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Taseszrieal Navioarion: 


* 


nsr proper 8 or e foreign Naviguri®, 


Fs . b. 4 * ** 


or the Art of Traverſing and Caravan - 


ning over NEPTUNE'S vaſt Dominions,  . 


not a ſimple or ſingle Science; but 


ad 
22 , 24 | a Complication of the three moſt . 


ble Liberal Sciences, viz. Arithmetick,” 


D 5 Geometry, and Aſtronomy. It makes Uſe 
— of Arubmetick for Computation or 
Calculation; Geometry for Delineation and Demonſtrati- 
on; and Aſtronomy or Obſervation. For the firſt of theſe 
1 ſhall only here begin with a few. neceſſary Geomottita 
. Problems, and the Elements a 5 8985 en N g. FE 


* 
bg * 4 
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| "Bens: Problemb. 
bas. . Tv lav or 4 vide Line, as A B Int Tm eq 


1 F © # 


(ſep Compaſſes in 


15 2 with any Extent a- 


bove half the given Line 


55 5 two ſmall Arches; 
the one above, and the 


arbor 7 5 Pie Ex > "of 


on with the ſame Extent 


etting one Foot in B, 
croſs the two former Ar- 


ches in C. and D; then 


1 et or one 7 | 


att. T5 


. 


_ Uraw the Line C D which 
will divide A B into two | 
equal Parts in the Point ; 


E, as was to be done. 
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AT Er Pr 8 3 

Prob. 2. Jo croſs a Circle i B. _ | 

. at right | Angles or te 1 

quarter 4a.  Girile,. as © 7 : %. 

*ABCD. | „ bob” e 

5 32 

12 Thro? the Gaickt 4 = 

1 draw a Diameter A C. AF . 10 
2. Divide the Diameter 1 | | = Mi 

br. EMCMTRD eo. orb Co 

equal Pare by "the Iſt OS 

Bre 8 25 it's dons. | 5 * 


* — 


PRES 1 4 point i in a gives Line (leber 7h the Mid 
ET End thercof , fo raiſe or ere a perpendicular. Let Al 


t 4. Line given; and A the Point” a Sued. 2 
8 * 3 ; 
.  ConfirufFioni. Fix one Foot of l, bs i 
| ihe Compaſſes on any 8 98 N 9 
nient Point as C, extend in „ | 
ther to A, then turning t 185 8 
5 with chat Foor ät K make N en 
g Arch at B, and another ar 0 3 


to croſs the Line AB: Then 8 Fe = x 5 
lay a Ruler over O and C, and 8 3 
draw a Line, cutting the Arch B 10 b. Lafliy, draw AB, 
which will be a Per WT W. W. R. . 8 
0 © „ 


ö "Fe * 
il 


1  Otometrical Problem!. 
Problem 4. From 4 Point aloft (a; C) 1 ler fall # Pefptil« 
 dicular upon 4 given Line (as A B) is propoſed. N 

| Conſt. From C, draw a Line C 


"IR | A, (cutting A B in A) whichLine 
nz HC divide into two equal Parts in E 
12 % by Prob. 1. Then one Foot of the 
7. |, Compaſſes in E, at the Extent D 
i > Cor DA, deſcribe an Arch C 


3. W Draw 7 be —4 
is the Perpendicular ' requi 
A 3 B. ua. 3 * 1 
The two laſt Problems are the beſt Methods for rai- 
fing or letting fall Perpendiculars ; 'forafmuch as the 
are performed withour making many, or long 
Scratches of Arches; and they hold, let the given 
Point be either towards the Middle or End of the Line, 
and are ſufficient for any Ur. e. 


Prob. 5. To draw a right Line C D parallel to « right Line 
(AB) given at any Diflance (a) affiened. = _ 

r 8 Dion. With the aſſigned 

R  S— »  Diftance (4) ſetting one Foot 
3 Os edge in A, deſcribe the Arch A; 
A t C 8 D . deſcribe the Arch C; again, 


i —— — — ſetting one Foot in B, de- 
. + ſcribe the Arch D. Laſtly, 

| El ——ß— . draw a Line to touch the 
; i ERS > | Topof theſe Arches as CD, 


t6 AB, as was required. BFF 
5 Prob. 6* To draw # right Line (B D) pardllel th a right Line 
A) gives, that ſbal paſs thro* a given Poim B. 
4 2 4 5 | Conſt. Take | the Diſtance 
5 8 4 B A, and ſetting one Foot 


3 _ 4 4g in C, deſcribe the Arch D: 
. .  then-with the Extent A 
N and one Foar in B, crols 


IS Do On the Arch D, in D, then 
draw B B, und it's the Parallel required. 15 5 
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2 ä n 4 2 R 4 * p K 1 " = 
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boa ban. 3 
5 27015 1170 >; 

Pr jb. 4 To if or den. any 3 Angle, as Supp 7 
(. 23 acute 3d "7 heed as GP Angle of 1250, Fr 0 


17 4. BN ; 6 


73 


- Conſt, I. Draw . Line 
AB, and with a Chord of 

- 6c9, and one Foot in 
deſcribe ,an Arch b 4;. . 
make 6 4 et o the 
Chord of 359, draw 
the Lines A, 4, C, + nd it's 

the acute An le required. 
23. Draw 9 Line PO, 
and with à Swee (or 
Chord) af 609, and one 
Foot in O deferibe an Arch i | 7 
e, n; then ſer of a Quad. ))VCVCVV Ten 
rant, or Chord off go? ferns e to 9 Gs this Arch, ard 
the Reſidue, viz. the Chord of 358 from Q to 5. and 
Araw the Line O, R, which forms the obtuſe Angle 
POR, equal to 125% as was requir d. 


5 Prob. & & "i make an Angle (as ſuppoſe GFL,) * 1 
| Angle (E AC gi Su. 


| Fe Sett ing one Foot „„ 
io the angular Point 2x U 
wich any Exconr Ty 
Aieſcribe the Arch 5, 4 
then with the ſame Er 
tent ſetting one Foot in Þ 
Aeſeribe an Arch se. Laſt- 
113 Tale the Extent bd, 
rick it from * to e, 
5 Which ſhall. nd ST, 
hots an Angle. equal S ˖ a hr 2041] 
the. Ange whos as wal. a N 


Prob. 9, To * lt = PM 255 ice of A Circle 4 1 
paſs through ang three . 640 25 bd in cha 15 
ee . Suppoſe A C, to be tlie chres | 

1 more than half rhe Diſtance A B. and with 

1 Foot - 1 an Hd. , then with the — | 

| in B, draw. atother Ar 8 
Kan che the aforeſaid 48 i 1 the eier d and 4 ; l 2 

1 Wi 


Ss 5 


* * * 8 2 wa * - a F 4 
f Sd ˙5¹•¹1ſ]—fęF ·ũ!k! 
* \ 3 


90 | Geometrical Problenis. - 
With more than half the Diſtance BC, and one Fost 
WT , in Had theArch 
n en wah” e 
4... fame Diſtance, and 
one Foot in C, draw 
nun Arch to croſs 
the 'aforeſaid Arch 
in the Points g and 
5. Then, Thirdly, 
draw the Lines e 
2, and 5h g 4, 4 
where theſe Lines 
croſs, or interſe& 
— | each other, as at a, - 
CT ( / Center of'thd. 
{tcls required. After the ſame manner, you may des 
„ r 


ſeribe a Circle about any Triangle. 
da 105-21 Prob ͤœ Pf! ̃ . 56 2x04 
„ eee irt of 
the Circumference 
of a Cirele is callel 
4 Degree, each of 
Tehich is again ſub» 
Aivided into ſixty e- 
qual Parts called i- 
mutet; each of which 
again is imagined to 
be divided into Ge 
equal Parts, called 
| Seconds, &c. to Tenthy. 
; . 2 % enn 
fore is an Arch of 1809, and a Quadrant or £ Part of a 
Circle go?. The Meaſure of an Angle is the Arch of 
a Circle deſcribed on the angular Point, "intercepted be- 
tween the Sides ſufficiently produced: So the Meaſure 
of the right Angle is always 9%, and the Angle which 
contains leſs than go?, is called an acute Angle, but that 
which is more than 90, is called beg ſe. 4 
The proportion, which the Arches (being the Mes 
ſutes of Angles) have to the Sides of a Triangle, cannot 
be certainly known, unleſs by a comparing of Arches 
with their terminating ſtrait Lines, as Chords, Sines, 
Tangents, Half Tangents, Secahts, and verſed Sines. 
A Chord is 4 right Lins ſubtending ah Arch as CK. 
K Sine is half the Chord of the double Arch as K w 


| Geometrical Bldg.” 81 
A * is a Line touching! the Sicc in mg 
Paint, as I C. | | 
The Semi- Tangent 15 not half the Tangent * an 
Arch as ſome take it to be, bur is che T antzent of the 
half Arch, as A | | 
The ; Secapst is a Line drawn from the Center, cuttipg 
| the e e and is as to the Tanger; | 


Let K N de an Arch of 47 then 1 
Kis the Chord 2 r 
K M is the right Sine © * * 5 . 
M A=LK the Co-Singe - - | 
e C. is the verſed Sing UE PO | 
„ Tn 1 5 1 ä 
HI the Colfangont | FFC 
A P the Semi- Tangent 
RAT HAN = „ 8 (PN, of ;che 
_ Circle, called the Radius, or Semi- diameter. Note, that 
| tho. Secant of 60 is equal to the double Radius. 
Such Prapartion as the Circumferencę of one Circa 
has to another, ſuch proportion have their Degrees, Ser 
mi-diameters, Sines, da of liks Arches « one to another, 
and the cntrar ry... 
.. Aſſigning. the Radius A \ C ro be a. Unit with. Cyphers 
at leaſurę, to.expreſs Hh Quantiries of theſe; re eftive, 


Lines i in relation to the Arches to which they elc 7 
js ro make a Table of natural Siues, ed So nk | 


cants, hich. I haye not Four here ta treat gf. 


| . Ihe Eloments on Principles of beo 1 
WE n Reit inge 0 


8 * 7 "oF a ** \ + 
5M 4185 „ St * R Eis 


IRIGONONETRY IS A 1 Word. leb 
ſignifies the Meaſure of T riangles ; 4 
lee 10 6 neceſſary to moſt Parts of the Mathemaricks; 
- and in f +: articular to NAVIGATION, that without it no 
Man can be an Artiſt, or deſerve the ch of Learn 3 
jn the Were Sciences. a 


+ | bran oh bs Ceo e > gat” + - 
3-2 The lebendes of two right Lines meeting or r oy: 5 
ting each other, is called a plain Ae e 

2. That an Angle is ſaid to be grearer or lefs thap 47 2 
e or 5 


nother, according as the ſaid Arch contzins more | 
: 115 th e Pates which * ee is divided : 


= 
. 2818 


* . * 
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82 — 
. 3 4 
o5 * 1 
> 2 * of * : 
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5. The 
pendicular raife 
855 Triangle, ® 
The Triangle that 905 no Angle 
Ang le) is an oblique-angled Triangle. 
7. Aplain Triangle has 6 Parts, viz. 3 Sides, 
Angles; whereof any three _ 
ngles) es other Fares may be foun 


7 * 
9 
TED 
* 
5 x 
Fig E. * 


12 
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Whence i in a ri ht-ang led 
right Ang le is l roy 
Angl. 


K 1 F 
Ex * 
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Is 4110 90 
given 38 2 80 


Neale 


In any oblique 
ven, their Sum "tu tracked 
* . 


"OP be : Given 2 Sides ; and ae, 


ge r 5 N 
of its neu An- 


. 5 * 


'CoroL L. 2» 


1 From 


lain Tri 
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* Weg 


1. EIS any. one Side i 


Prop: 2. 


s ** 


oF = P 
4 * #4 19 
* & 


_ Caſe I. Ein ri 
F . 


gle; ſo is "Oy other $4 ide rot 


* 


„„ 
| In all plain Triangles, the Sum 1 the threes 
qual co to a 4 demicirple, or 180? - 


E 
oe Sine of its a proce 


Given 0 gar, 4 


$ or x Priveipher 


laj Srface, rerminared thre x 

36 cal hf! in Triang} 1 **. 5 
. Triangles are either. Right or Oblique angled.” 
Tiangle that has one Angle 999 FF 


£ fg PRO 


We 


gle, having 
rom 70 is 


or let fal i in it) is calle 


55 


4. 


7 
* 


en en 


If 80 * e be required, let the Proportion 15 
1 e if a NP be 


wed as * 3 


$f 


we Lin 
r'a Pere | 


« rights - 
955, | (or Righe: . 


TY 


do rer aur 3 


Hon 0 
of 
; and therefore ſubrra& hs 
1 q B+ e is s the ad Tu 


equi the 


acute An! 


EY 


A WW; As the Sine of Iny Gre Angle i570, irs oppoſite side: : 
Mi Fo the TI of ny ather Angle to its op 
2 og 2: 1 

n with 
en an Angle 2 ' 


ud the oa nee 


5155 e 


wget Figs, 25 * Fi &. 


17 


13 + * 


= 2 


4 Ps 
| - "Rs 1 1. oN NTS. 1 | 

1 one * is to Radius, or Tangent 452 18 * the | 
eber Side to the DIP ent of irs oppolite 'y bg | 

Note; If an Angle be required, let the Proportion be- 7 

n with 4 Side |: ot if a Side be Fs Op 9 1 
Fig the Radius. 2 

Calc a. If in oblique-an ed Triangles. 


Rule 2. of TANGENTS.. 
Ag the Sum of the Sides, containing an) Angle, is ta 
88 Difference; ſo is the Tang. of 3 the Sum of on, 4 
unknown Angles, to the Tan + thair Differences 
Then 4 the Difference, ded to. the + Sum, is t g--\ : 
greater Angle required. And: the + Bifference ſub- | 
Hue Tor the ? Sum is the lefſer gle required. 


8 Prop. 3. Giben the three Sides. © © © 
OY Ae Pl: Baſe, or longeſt. Side, is to the S of 
the other Sides; ſa is the Difference of thoſe Sides, tq 
the Difference * the Segments ; Fon Gen Baſe. | | 
Then = the Difference, add che Baſe, is the 
Baſe of e eater right angled Triangle ane 0] 
Difference, fu raqted from 2 the Baſe, is the Baſe: of the. 5 
leſſer right- angled Triang ie. Whence you have enough . 2 
Fon 758 find what is required. by Propoſition I .. 
From thele three Propoſitions, or Canons, Fropordhihe 5 
„ 0 eaſily formed, ſor all the Caſes that can happen ! 
2 pion geting, I's e obligve, and Mercoter's Sailing 
55 "as 


. firſt, to fad. the L arithm of an; Number, 7 | 
E: Ee 74 Miles, Leagues, &c.) look under Title N. (for 
s lumber) in the Table 'of Logar. Ne 6. for 74 ; againſt - 
| ir on the Right hand is (1,869 231) che Logarithm ſoughr ; 
E contra, to find the Number of Miles anſwering to 
' Any E wrought) as ſuppoſe this, 1,897627. 2 
1 Lok for theſe Figures in the aforefaid Tables, and a= = 
ga ĩnſt them on the dee pas, 79. * Miles, Lese | - SY 
es, Ne. ſought. 2 3 -N 


1 * * 
9815 


5 2 To Fu the Sine, age or r dieent of * Degrees and Wh 

* 2 7 8 Minutes. 4 „ 
5 1 TATE of 3. Look in the Table (Na Z) for 34 D. 

1 on the Left-hand, and aga inſt it, on the Right -hand, ſtands 
5 Fatural Sine, 919, Nat. Tang. 67451, Nat. Secant 12c622 ;/ 
Ea oy e Log. Tang. 9: Reef DOPE 


4 4 
C * * * 32 
: k % . 7 5 43 
Br 05 . |; " a . 2 
6 4 1 $ * N 1 3 
. My : 2 ; a ad 
« 4 N 


1 RY 


„% me Elements or „ Priniples 


Secant. Io. 081536. & contra" To find the Degrees' an: 
og gig any Natural or Logarithm- Sine, Tangent, or | 
ecant, ſeek the neareſt Figures in the Table under its 

roper Title ; and on the Lefr-hand' you Hays the cor- 
n Begrees. The ſame is to be underſtood of 


ints - and Quarter-points of the Compals in the next 
able, the Literal Figures being the whole Points, a and 
the Numerical Figures n of a Point. | 


. 37 To work a Proportion 6 or Canon, by the Logarichme, ines or 
Tungentt, olſer ve hi general | Rule for the. artificial . 
; vir. LT 

be the Logarlthm. of the ſecond and third. 
From the Sun ſubtract the Fog of the firſt” - 


P The Remainder i is the Lagar. of the fourth Po 


* To wo. @ Canon or Proportion by Gyneer 5 Sale, | 


General Rule. : Any 
| The Extent of the Compaſſes om th firſt ro e 
ſecond * „ 
i. Log wil [the 5 : 6 the 4 
ves BY, rom the » C Term” required. 
eien m En 0 m required. Z 
Norte, if there be a Tangent in the Proportion n 


. the Radius is the Tangent of 450. and when there 
gt mention 0. the ch cannat. be perform, 
| by. the Scale, 

Theſe things being promiſed, 1 fhall proceed do they | 
. the General Axiom, viz. - | * 

In all Right-angled plain Triangle if one fide, 
1 the Radius (or 8 weep of a Circle) the other Ades 8 
ill be Sines, Sine. Sul lements, Tangents or Socants, 
as 18 eyident from the Diagram-P Page for oing; far 
fi in the Diagram the Triangle Ns here, rhe 
AC'is Radius, and the Anzle at A 50?, The $i 
Lis Radius, and the Anzle at A 509. The Side CI oh 
'Tanpenr of 502 und the Flipothenuſe A Q I is the Se- 
cant of 50% and what Proportion the Radius hath. to 
the Side A C, the ſame Proportign hath the Tan- 
ent of ce? to the Lide CI; and the ſame Proporti- 

bal hath the decent of,5c* to the Hipothenyſe: Al, NY 


Again, if you make the Hipothenoſe the. Radius, and 
ſyppale the Ausle at A ze as before; then in the Die 
Fa ir is 'repreſeqred by the THORP A M K. and then ; 


the 


+ 44 ww 


* A : 
3 * 
DS 


. N D 
« ! . pe 
: n 
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1 * ** 1 N * r k 
2775 run ee. | 27 3 
the Side M Ki is rhe Te of the Angle at od 1 „ 
Side A M * to LK is the Sine Complement (to 908.) 
ol the Angle "and then what Proportion the. Ja pt 
| hath to Rad. 0 ſame Proportion will che 1 
have to the Sind of 50 .; and the ſame, Froparin will 
the Side A M have. to the Sine Comp. 81 50 And 
from this Proportion. proceeds 5 foregoing... The 


1 al ag ve come 99H 1 5 in e 
£4 . . J #0” 53% 246 138. | » 1867 
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Pp A F FTC ²˙ mA ? 
aner 1 Deftc ns aud Primary Rules, 


T 4#164710N is an Art that teaches how. to con- 
duct 2 Ship through the Path] 85 Ocean (where 
| othin is ſeen, 1770 ſeveral Days b b 8 ky and Water) 
From one Port or Place to another, the ſhorteſt Way, and 
n the ſhorteſt Time Ke to aoy PRE of the known 
Pets 5 or brieſy, 5 e "7 8 


NAVIGA TT0N 5. 477 Were 1 pil ' 
o dire a Ship Beg the wntrack'd Sea,” 5 2408 
oj , 55 any. Port or Place where e er it le. 


Us 
Navigation may therefore be divided” into two Gene- 
ral Branches, or Parts, viz. Domeſtick, or Home · Navige- 
tion ; Which is the Coaſting ar Jeet along Shoar, ip 
Places not far diſtant, and in ſig 5 Voce Þ 8, 48 b 5 
tween England, Holland, France, 1 the Performance 
of which chere is required the eg the Sounding- 
| Sends and Line, with a comperent Knowledge of the 

Nature of the Lands, or Cog ; the Soundin 85, Sands, 
; Here ocks, Cc. with the K owiedg e Vet the Sorting: £ 
Flux ” Reftyx.0 £.ch be Te co which, have earl 

before). 

2. Remote; which mor ope ww alled Navigation, 
75 5s. thar. whereby the ind 1 7 0 gs direkts "the 
_ $hipe to any Port in the habitable: grid, and knowerh 
at any time, in what Place the Ship. is in, in re ſpect to 
 Laticude, Longitude, Courſe, OT. Diſt ance ; the 1 

ents that are uſed. 10 this Art an elde Ms; IVA 
ores, VIZ. - 

I. A pair of Com aſſ 
A vidio Seals, 8 3 25 
A Gunter's Scale. 

The plain and Mercator s, 


15 (or Wright's) an 


for Operation. 


26 5 NATION 


2 


An Azimuth- 1 e 


"v4 N * Fo 


$A plain (o or common). 8 


A Pore, taff 2 =. bun. 
An * bins. Ain 8 1 


A au and Line and 7 2 Min. Glaſs,. 
$, the In ruments for 3 and 1 . ro 
s Way and Courſe ſteere i mea Log 1 * 
Shi and = Minute Glaſs and 5 1 In- 


ſtruments for Celeſtial Obſervation, ſuch as the Qua- 
- dranr, Fore-ſtaff, Azimuth, or. Amplitude-Compaſs, to 


meaſure the Hei, ghrs, Diſtances, Azimuths and Ampli- | 


-rudes ae ra, Ty Scars, and finding che altoration. 1 
A | 


Difference of Latitude, thereþy to Lore the 3 
by Account, r call d the Dead Nacken 
Aben ere h been any Error contrafted ei ther it ts 

Fe oy Foo or the Diſtance failed; Likewiſe C 
© 3 down the. Ship's Was nd lace 3 witch 
gives 125 ay Repreſenration where the. 8 ip is at any 
Fime. " Thirdly, A competent Knowledge of the Nature 
of ee and of the Trim and Mould of the Ship, | 
d the Sail 8 Growth or Surge of the Sea 
at ſo due Allowance wy 5 1 41. for Lese- Way, 2 
ther Impediments, 4th] Yo Skill in the Navigator; ſa 
5 by the Help of theſe e may be able to 12 at all 
Fes e Place Fiks Ship is in, how far ſhe hath to 1 il, 
d which way, and upon what Point of the Compaſs 
Tones is to gain - her intended Port. | 
For rheqhtaining of which, the Mariner hath qty 


eſe things given . 
1 The La idea "and Longirn itude both of the Place heis 

1 70 il from, and bound to, found in hs Tables ß 
. c. and Lopgit. of Places, by the Help of which may 
be found by the firſt Caſe W Sailing N | 
what Cour Js] how far the Ship muſt fail. 5 

be. Hay obtajn by the Log and Compaſs. . | | 
"2 06; WE of the Place the Shi bs in v9 Qbſer- ; 
vob, take rant or Fore the H 
the P Pol br ih the kitude or Diſtance from the Zenich 

81 the Sun or 4 Star. 
Hex to order and manage theſe, fo 25 to er * 
_ peceliiy N ee, we come now to . 
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one Diameter, repreſent the 
und re e the North 
pd. ho Poles, FEY its called the gal or 
quator.” Again, iran Circles to paſs from one — 
0, the aber roughras: N $85; or Points 0 
ind gil 10. S. N za S. H. they 


Circles are cs 


South Poles to go, and'the; Circles 10, 10 20, 20, 30, 30. 


cee to chg — art ca lle d Parallele os Latitude. 
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The Diftance. of any. obe \ Place f rom SPN is the 
ſhorteſt Line interce ted between rh S two Places, dpoß 
The furface of the Barth Lande then, as the terraque- 
ous Globe is a round Body or ſpherical (as I hav "Ie 
where dem W e all Lines drawn upon the Surface, 
thereof mult be ſpherical, or Arches of a Circle, an 
therefore the DiMance berween any. two Places muſt al- 
ways be zu Arch of a Circle; tho indeed-g mall Part of 
dur Globe, (it being of ſo great a Magnitude in the whole) 
differs not to our Senſe from a Plain, and the E 19 


| of two Een 5 Gap distant, as. ©. 1 8 . 4 | 


90 *" Obervetiin WN THe Ip 

Nature beter has Placed no particular Begioning « or 
Term of the Earth's Extention from Weſt tc Eaſt; or 
from Eaſt to Weſt, (or according to the Eauneor) hence 
any of ther Meridians may be taken for the firſt Meridi- 
an or Beginning of Longitude, Eyery Superfeies, whe- 
ther plain or ęurved, is e meaſured by two 
iviſions, or Extentions ; es the one 
is called the Length or Longitude of that Figure, or Saper- 
Feiet; and the ae the Breadth or Latitude thereof; but 
the Figure of F being ſpherical, the Dimenſionz 
thereof are equal; and ſo the Length and Breadth, or 
atitude and ongitude muſt not dier, but only accor- 
Bing to our Canceptions, that theſe two Terms may be 
pore obvious to us: Fot ſeeing that the Meridiaps daall 
meet in the Poles of the Earth, which are always à Se- 
mlcirele, or 180, aſunder Fol each orher, this Semiciecls 

— will take for one of the Earth's Diqenſions. And 

— the Equator, equi - diſtant ever where from the 
oles, is continued without intefruption, to a «ole 
Circle (or 366) we: will rake this for the other Dimenſian' 
of this-ſpherical Surface; this. being a whole Circle; is 
longer than the other, being only I Circle; there re 
the Equator muſt be che Meaſbre bar Earth" ? Length 
| Ponginade/-ang'the Meridian ehe Werse oy Kath; 
or e 03465 $15 IIS BIR DOS A. 


13 Str 07 s e ec 914 fi; 

+ 22 Obſervation. i (Om 
m3 The circle you fee | in a elear Day, hes the cy! an 370 
fe r to meet cal 50 8 Þ A es je 92 10 755 

_ ble Horizon; parallel to which, at the Di 8 F 
| barth's | ? ren ag 1 7 thy FRY Tir 7 5. ny * 
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J. The Point in the Heavens direktly eur Head, 
Fl all Places is called the Zenith; and the Point under the 
Feet is called the Nadir, and art exch of, chem go?. from 

the Horizon. | 
Now, if we imagind Circles to be Aeferibed in thd 
Ieavens round the Globe, all meetin 'in the Zenith and 
adit as the Meridians. do in the Pb ES, and to cut 4 
5 Hoey 3200 ar right Angles, : as the Meridians 0 th the Equi 
no 
Rs oy Circles 15 called Azimuths, in Which che-Sun 1 
eee Minute of tlie Day, exceht at Noon When de Eon 
' eridian. 
. And if there be imägined Parallels t6 the Abrh ; 
upwards e ge the Zenith, they are called Almicam 
perk, or Circles of Altitude: or; Height of che Sun and 
above the Horiz | | 
5. Amplitude, of che Sun or Stars.is theit Diſtange From 1 
the Eaſt 2 of the Horizon to 00 e Northward of their | 
Riſing, from the Weſt Point, rtherly or Sourherly : 1 
t theig Setting; according as che Sun os. Star is to the 
a is or Southward of the Mai 


en r 6 
| The hoes dr Sins 3 is the ro if che Compath 4 
Which a Ship fails o reckoned from the Norch and 
South towards the Fah or Welt ; and che Compleme 
bf the Courſe is-che Point of the Com pafs ſteered, re 
- bned from the Eaſt and Weſt, towards the North dt 
South, or the Reſidue, (or Camplement) of the Courts, | 
when taken from "ES | 


TIO YHONOTSRP E $4 bo ct 139-1 £ Ned : "x7, 5 3 
1 Kee of Bien, Ebumita A | 
. IS the. Number of Miles, or 1 18 hs Ship 
2 ay Courſe or Point of the Co paſs oy 


of Difference e ela iz 
bene Abe of Latitude, is the Difference, 


5 derween the Latitude failed from, '1 and the Latitude N, 
Ship 18 come inn 


D Of Depayeure, br nende! Diftenee. S 
Departure, or meridional Diſtante, is the Number orf 

Miles the Ship bath made Faſt or Weſt, from the Merk- 

Jian kor North and en . ſne 1 ted from. 
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CONTENT) 
Ene Pole 


e hs Lache of tw W 
3 A. ſee uir'd the Difference of Latitude bea 
| | Rule 1. If the two Places are oß the ſame ſide of tl 


Equator, (that is, both in North or both in South Las 
dude) their Diferetice is the Ifference of Latitude re- 
quired, 
Rule 2. Tf the Places are on the contrar fide os 
Paten, (that is, one in the North; the other in 
E their Sum is the Difference of , 


dude. oc e 
tals: 1, e 85 buen 4 bated betw 
5 Lizard. and Madera ? Fr” e 
m i þ 5 
abt. 4 tho Lan. 6fÞ Madera 3 15 N n 


2. 92314 ein 


Kemaind. is the its of Lat. 17 31 31, 6f ; bt 165k. wits 


| Exams. 2. What's 155 mo of Lat. between St: 

- = one of the Iſles of Cape de Verd, and St. Helena, = 

and in the. fxg tx Sea 1 M N. 5 . 

Jago — 30 : 1 | ce 

5 18. Helena of 45 8. bo, ay Os yh 
The Sum is 50 Diff Lats 30 4¹ or 7577 miles. 


Prob. 4. 


Given, thu Latitude and Difference of Lat. nega 
. the other Latitude. hs 


n 7. 6 The ship in N. takte. 3 
1. If the Courſe be Northward, ſhe wr OY ut ns f 
yateth the Pole, and increaſeth her Eatirude ; ; and there- 
fore the Differ . Latitude 15 to Nogreve and 
inutes) muſt be added to the Lati moe from whence 
1 _ came, and that Sum ſhall be che Ship's n 5 1 
ort 
Examp. 1. Suppoſo from the — of 32. 25 
North, ta Ship ſails 1051 Miles or 19%. 31, Nod, 
* J . 105 Ship is in? 


* 


* 4 


* 
0 


Add the Fiference of 31 N. 1 
bu is is the Latitude requ 2 N 


2 N 
« 2, If from the tune o®. * 1 
Ship ip fel Southward till the m_ 4 TINY „ I! 
250 5 10 Latitude is ſhe in? . q 


bl 


8 the de WP EEE 3 * 46 07 = f 
Subtract the jfference IS | = 25 . _ 

| 5 2 — 1 

Remainder is the require Ladeuds s "kg iy N. 7M 


OY If the gen B Sourhward, 151 hs Diiided 
gf f Latitude (reduced to D. and M.) is greater than the 
Lititude the Ship came from: ſubtrack rhe ſaid Latis 
tude from the Difference of Latitude, and Remarn@et 
call be the Ship's Latitade South; and conſeqdently th 
- Skip hath croſß d the EquinoQial Line and de e 
the North Pole, and raiſed che Sourh Pole. 
Examp. 3» If from the Latitude of 29. 20. North, a | 
Ship f ſails Southward till ſhe has 6iffered her Licirude 8 1 
4. 300% what what Larirade 7 is Me my? - 1Y 


From che Differitce 9 — 5 . 
15 Subtract the deparred 1 — Of 1. 1 


| en, is che require Lande, BE 22 10 87 


Rall 2. The Skip. ; Sourk katie 5 N 
. If the Courſe be Southward, the Ship raferk tk En og 
, ber Pole, or increaſeth her Lat. and then the Diff, of **- i 
at. reduc'd into D. and M. muſt be added to the Lat, N | 
. Hs. departed from, and the Sum ſhall be the Ship's Lar. „„ 


ch. E x 
2. If the courſe be Nort ward, ſhe Jecreaſerh her _ 
Lat. and therefore the Diff. of Lat. reduced to D. and M. 4 
muſt be ſubtracted from the Lat. ſhe departed from, __ a 
the Remainder ſhall be the Shi P 8 Tatitude . 
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Note, If the Courſe be Northward, and the Difference 
of Latitude be greater than the Latitude the Ship came 
from: ſubtratt the lid Latitude from the reduced Dif- 


Fergnce of Latitude, and the Remainder will be the Ship's | 
aticude North, and conſequently the Ship hath: we” $4 


the EquinoRial. 


Rule 3. Io find whether yon muſt ſail Northward or. 
Ldouchward, between any two Places whoſe Laticudes 


are known. ROE DD gg”, 3 nt gp 

1. If you ſail from à greater North Latitude to a lef- 
ſer, the Courts is ſouthward : Bur if from a leſſer North 
Latitude to a greater, the Courſe is Northward. ..,.; 
2. If you ſail from a greater South Latitude to a leſs 


ſer, the Courſe is Northward : But if from a leſſer South 


Latitude to a grearer, the Courſe is Southward. 
If you fail from a North Latitude to a South Lati- 
tude, the Courſe is Southward ; but if from a South 


1 to a North Latitude, the Courſe is North ward. 


a Ship ſails Eaſt or Weſt, ſhe keepeth in the ſame 


Latitude, and makes no Northing or Southing, but her 


Diſtance and Departure will be the ſame. | | 
Ik a Ship fails North or South, ſhe keeps in the ſame 
Longitude, and makes no Eafting or Weſting; therefore 
her Diſtance and Difference of Latitude is the ſame; ' 

4. Of plain Sailing, and the plain Sea-Chart. ._ 
Plain Sailing ſhews the various Motion of a Ship on 4 


Plain (Rectangular) where the Meridians are all made 


parallel to one another, the Parallels n right Angles to 
the Meridians, and the Degrees of each, parallel to thoſe 


of the Equinoctial; in which, though according to this 
_ Hypotheſis, each Parallel is falſiy ſuppoſed equal to the 
Equator, and the terraqueous Globe as falſly to be plain 


or flat; yet ſince a ſmall Part of the Earth's Superficies 


does differ very little from a Plain; if a Ship ſail under 
or near the Meridian, or near the Equator, a ſhort Voy- 


age, or a long one cut into many ſhort one's, may be to- 
lerably well performed by it; therefore we ſhall proceed 


do it's Conſtruction and Uſe. 


Of the Conſtruction of the plain Chart. 
| Theſe Charts are either general or particular. 
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© 2 15198 1i53 ent 2 VE> . 4; Char d. . Divids 5 
dheſe Meridians into 90. equal Parts or Degrees from the 
Equator; toward; the Northward and Southward there- 
of and draw Lines parallel to the Equaror, which ſball 
repreſent the Parallels or Circles of Latitude, as the Me- 
ridians did repreſent the Circles of Eongitude; upon 
this Chart then you may by help of a Table of Latitude 
and Longirute of Places inſert the ſaid Plates 
Zut ſeeing (according to this Chart) that the Meridians | 
have no Inelination to each other, but are all parallel td 
each other, and fivided equally as the Eguator; there» 
fore if yon inſert theſs Places according ro their trus. - 
Latitudes and Longitudes, then ſhall their e | 
Diſtance diſagree with the Globe ;., and if you ſet theſe 
Places upbn this Chart according to their Latitude and 


Diſtance;they wilt their Courſe be true, but their Longi- 


' tude always erroneous, as ſhall be explained in the Uſe, 
of |. Mercator's Allaeth: fe {fp bnnmad Ja ch gonoteugy; 14. 
2. The Conſtructibn of the particular plain Chart is 
_ -theſame/with that of the general, and differs only in its 
Extent, and, made generally for à ſmall Part of the _ 
World; wich one or more ſmall. Compaſs, Cards, in the 
Middle or Corners, to ſhew by the Rhumbs, or Points of 
theſe, the Bearings or Poſition of Places; pd. 316 Scale 
_ - of Leagues for meaſuring the ſald Diſtances of Places; 
455 Meridian is alſo a Scale of equal Degrees, and may 
ſerve likewiſe to meaſure the ſaĩd Diſtances. aftly, If 
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1 Found will be the Place r 


equal 83 as its Breadth will date of, 4 Chart is wy 
| 797 5 a firfor any manner of Uſe wn it may be 5 | 
o; and 


. + n lay dani ny Place. apes his ce yh its Lvieule and 7 
1 Through rhe Degree in the Meridign-anſw' ring to 
| Its Latitude, draw an occult Parallel of 'Latitude. - 
«7. he La a Ruler over the Degrees "of its Lo! 


| rude; 


| and draw an occult- Meridian; where this curs the Pa- 
kallel of Latitude before drawn, is the Pune 4 #requi- 


red. 

By the Help of this, m ky A Map of hy enz 
Tobi, or. 5 Sea · Cohſt be s the Latitude and 
en of the Places it muſt. contain be] now 


25 To lay down any Plate by Ur Rur ue und Diftwice Pub ahy 3 
Place. 4 

After having found our the Rhuib-line anſwering to 
the Beating given, through the Place/propoſed; and pa- 


oY e to the Rhumb, draw à Line and ſet off upon it 


bm the given Place) the Diſtance given in Leagues, or 
arts of the graduate& 00g | hrs + thou \ ond | 


3. If the Differeite of Latitude and Seng 'be gives. 


un the Diference of Latitude either Northward or WI 5 
Gar {as the Caſe requires) on the divided Meridian and 


From the given Latitudey draw the Parallel of Lacitude paſ- 


ing thro? the fame, and lay « Ruler over the placc, and 
W to the Rhumb- line given where ix cuts rhe 
_ Parallel before drawn, | it gives the Place required. 


4. If it be by the Diſtonce and Differehes of Latitude. _ 
Mig drawn the Parallel as before (by the Help of 
e Difference of Latitude) take the Diſtance between 

xe Points of the Compaſſes, and fer: one Foor in the 

Place: given, and with the other croſs the Parallel before 
drawn, and you will have the Place requir d. There are 
other ways to lay Gown à Place, as by the Courſe and 


. Departure, br by che Diſtance and Departure; Ag eng! 


-as they are of no great Uſe, . ſo to avoid Prolixity, 1 

fall wave them, and judge it needleſs to illuſttate theſe - 

3 by Examples, fince they- a Tn and | 

'tafy PAAS.. n 2 ö 
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Place i is e or Weſtward of another. 


of the Uſe-of the plain « : wt, by Examples. a Fat +: 
1. To find the Latitude of any. Place in the Chart." 


Parallel of Latitude, or Eaſt and Weſt Line. 
"the. fa 
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Ee DOM.” Do ſo for any other Place.“ 


Lage etween any two Places in the Chart. 
Ex. What's: the: meridional Diſtance {or ee . the 

| aa Capo keene, 2 „ 
= ake the ' neareſt Diſtance. from the Lisas to a 
Meridian, and moving the Compaſſes with one Foot on 
, and. the other perpendicular, Gil both Book come to the 


apalle] of. Cape Huiſierr e. e Tery 
4. Then the Diſtance from the pergendicutar Foot: to 
3 being meaſured on the Meridian, 18 3 
e grate: cale of Leagues S “4. 


T0 find the Courſe or Bearing of one Flats from an- 
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1 other. 10 add 16 3 . . ene e ＋ 4 35 77 
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Madera: OP 


Q N Ruler's Edge PRC Lidabd: ah {he Mida | 
1 of )- Madera, and take © the neareſt - Diſtance from the | 


. Cenrex. of any Compaſs to the Rule. 


. 2; Slide the Compaſſes along by the: Rüler, beeping | 


one 1 erpendicular to it, and it ſſewerh among tha 
g ERhumbs the Cour ſe to be e half * neareſt from 
_ 5 the firſt Place to the ſeconds | 5 


4. 7s Fadbe e if . 2 Goth a: 


ta. Extend the Compaſſes from one place to the os 
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gion; 5 tr find 7 in the 
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es one and the Hime chin And is hs 1 Di» . 
=E any. two Meridians 3 7 t ſheweth how far 


. What's the Latitude of the Lizard in England? 
4 1. Take the neareſt; Diſtance! ftom the-Lizerd to any | 


chat Diſtance (on the graduated Meridian) from | 
Parallel, and the moveable Fobt ſheweth 50 De- 
ees North Latitude ; becauſe ro.rh= Northward of the, 


2. To find the meridional. Diſtance or Dilfererice of 85 


7 ' | 
l , WY 


1. 4571 . Diſtance t to rhe Scale of Leagues, or to 
Re has be, Meridian; the firſt ſhe woth the Diſtance in 
Lesgues, the latter in Degrees: This I is ſo plain, and 8 
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the Place (you fail'd) its counted from; and then the ; 
neareſt Diſtence from that to any Meridian muſt be 


I, Lay of the Meridional Diſtance canine to 10 


Nature, whether to the Eaſt ward or Weſtward from 


kept in one Pair of Compaſſes. . 
2. With another Pair of Compaſſes, cake the nearef 


Diftance of the Latirude from any Parallel, or Eaſt and 


Wet: line. 


3. Then move both Pyle of Compaſſes perpendicular, | 


one to the Meridian, the other on the Parallel, till both 


, at 3 to t 


et Feet meet, and there is the PI- in the 


art repreſenting the Place of the Ship required. 


By the Help of theſes Propoſitions, may the Mariner 


| diſcover upon what Courſe (if poſſi ble) aud how far he 
muſt ſail, to arrive at his deſired Port, as alſo to lay 
down his ſeveral Runnings, and thence find the ſe- 
veral Places he arrives at in the end; and ſo be 
able to alter his Courſe, a new, in order to gain 45 
Port in the ſhorteſt Tims | poſſible. Fe 


But, though this ws is very expediclaus/a ad a natu- 755 
e Mind; yer cl would: nor adviſe. 
wholly upon it; but ra- 


the young Navigator to depend 


ther beſides this, keep to his Account by Calculation, 


x according to the Methods hereafter ſhe wn; and then if 
at any Time his Curioſity ſhall lead him to examine | 
. how. exact he has been, will, be of great Uſe. 


I proceed now to Theoretical Navigation, according to Fill | 


- the modern Methods or Improyements: Method the firſt 


ſhall be Plain Sailing projeted Ceometrically, and 


nb by che Logaricvm and Gunter's geen ; | 
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VN. E. b. N. 107 Wie, That ia fer 2 


* 


oF: ff | . Ts DET 


. M 7 T 1 0 5 1. i 


ee arts 5 gh Proj dae. ot 
© tbh . Dad AB for'n 
3 Meridian ox North 104 
South Line 2. Make 
the Angle at Ag * 
Points = 3e 45. from 
the Line of Rhumbs or 
Chords on your plain 
Scale, by, rob, 7. Geom. 
Prob. 63 )D:aw AC, and 
make it equal to che 
Diſt. 10% from any 
Scale of equal Parts. 
' Laſtly, From the Point 


- ls... eb ng 
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7 8. 0. 5 45 
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VVV BR * ler fall the Perpendi- 
. 4 * cular CB, fo mall AB 

A ee & be the Ship's Alteration 
or Difference of Lati. 


| tude, and BC bart rture or Eaſting, LA = Sine of 
the Courſe, and /_ 2. the 33 of the 
7 S wad 2 B Radius 8. go 


2. Menſu iſuration „ 

We, 457 BC bein 5 each meaſured on the Scale of 
equal Parts yau 985 of A C by, the firſt gives 89m. for 

the Difference of ks and 59m · — the xa 

_ of "OR, | 
4s Operation Elen bene, | . | 

15 * Diſt. 8. C. C. .. x. Lat. Northerly, 
. go 10788. 469, 150 89m. | 
2. As * . „ Diſt. S. C. Departure Eaſterly. f 

| WET at 90? — 7 m. 8. 8 45.— ae 


4. Infirumental by Gunter's Scale. 


t. The Exe F: $.90. to 8. C. C. 268. ste 
will teach 1 Diſ. 10) to Dif. Lat 2 5 Ne 
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72 14 14e 4 710 N; 
. By i it vol may calenlate whe: Table ot Difference 
of Latitude and Departure; ſo very uſeful to work 4 
T rayeris, or Pay s Log at Sea with great Eaſe and 
Quic "= 

'N. B, The given Sides pos Angles. are marked 3 in the 
D Projefions with; the required one's with: 2 % 4 0 


| 7 7 2. Given, Cour th and; Difference of Le re e 
Diſtance run and Departure · A Ship in be Latitude of 480. 

5 30. N. ſails N. W. 2. W. (or No. of. 5 e 
. Obſervation, ſhe is in the Le” 27755 hat is 

. ber Weſting 4d Diſſance run? . 


Preparation; : from the l bes: 
F „Tai the departed ; 


Fender is 47 Difference of) — | "ih 
From R — 8 — — 5 | | : ar oc 2 
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3 | 1. . 
| To, Make AB R 0 from a Seale of 
B equal Parts, and (by Preb. 3. OY 
D raiſe che Perpendicular BC 0 
see 2. Make de Angle at * 1 
© 4g I Rhumbs, or 509. 38' (che Courſe) om 

8 the Chords, and continue AC ill 

meet the Perpendicular i in C. then is 
I. A C the Diſtance ſailed, and B.C the 
Weſting or Departure. To meaſure 
dich; appty A C tothe 8 Scale of equal Parts, the 
r ſt gives 110m. the Diſtance, the later A 8 for the 
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- uſe The Navigator muſt be ſure to 1 an Obſerva- 


tion by the Sun or Stars, 3 often as he has. Opportuni- 
ty, (every Noon and at Nigh ) and ſee that the Courſe 


8477 red; and then ir 1 finds the Difference bf 
Latitude from Yeſterday* s Obſervation: diſagree from ty | 


Difference of Latitude by Dead-Reckoning, found by 


the firſt Caſe ; then let him take the Courſe fteer'd, and 


this obſerv'd Difference of Latitude, and find the -(cor- 
refed) Die and . by this SOM. 85 of 
Plain Sailing. 
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This Caſe 3 is of little e or 10 Uſe in Navigation. 


Caſs 4: Given Diftance and ** Latitude, requir 'd cn and 
Departure. 5 x 
Kaser. 55 Ship ſails between the South wt Weſt 
- 08. from the Latitude of 50®. co's and then ib the La- 
titude vf 499; 04% (by Obfer vation) what Courſe bach 
ſhe ſteer” d, and what's her Weſting or- Departure 1 


re Lat. e 499. © 256 
. 85. by Alteration of 3 Li 15 07 or 
Fi bt e Project ion Geometvically, op io | 
. ,, ie ® the Meridian, and 

= A ſet of 56 equal Farts for ches *. N 
ow A to . 
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1 „With the Diſtance ſail'd, 98 equal Parts 8 | 
| your Compaſles, a one Foot in A, the Place de- 

3 parted from; with the other oeh che e in 4 
.C 5 Dilip ene the Ship is in. | 4 


'y Grave A C = Nigel 7 4 12 N 


$* >. 1 
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I Tan . r 
1 3 the Arch of the Angle of the Courſe «a, on 
the. Chards, and you have 55%.,09'%. the Courſe Sourh= © | 
Weſterly; $ allo apply B C, .t9- your Scale of equal Parts, | 
and it Bives 8 Miles from the Rr © Weſt 


ing. ; 1 . + 619 wes bad 
* 1 x > Sabi) : l * F 
S * TH 2 ENTS | 


1. As Me: 0 _ 7 x. Lat SC: Courſ 

— 9, —S. go? 225 96 m.—34 9: 8 ebe 22 

from 90. oo'. and you haye 355 — og. Tor Nas 
Courſe 8 A | 
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The Ext. I Diſts. 98 to x. Lat. sem. = XX 
reaches SE E S. 90. to SC. C. 34% 5 1. on 


The Ext. Lg K S. 909. S. C. 559. o Rs EN | 
| e 85 2 5 Diſts 98m: to Depr. gam. Jon 5 
the. Tf you miſtruſt the Care of him char ſteers the 
Ship, that he has let her yaw or fall off, or that yon 
haus negle&ed the Variation, or mer with thwart Cyr=. , 
rents, and are aſſured in your ſelf of having made a good 
Eſtimare of the Diſtance! run by the Log: Then With 
this Diſtance, and the true x. Latitude by Obſervation 
find the Courſe and. Barer "YE; this fourth Caſe or 
Plait-Sailing. 4 
Cale, 5. Given D. ifance — and pate required 

"= Courſe and xs. Latitude. 
Exanpl Ship from the Latitude of 40. 10. 
North, CY erden the North and Eaſt 59m, until her 
fee e or Eaſting, de 3 zm. I demand the I * 


th ſail'd, and che Latitude the 1 is in Fo 


ti * 4 — 50 * A EY * Ft "4 4+ > 
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To us e ird a — — — 40 
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B 1. Draw the Meridian AB 2 

Eq — the Perpendi he De BC, KY | 

; make equal to the artur 

Miles= Pare. ae 1 i 

2 With the Diſtance Mil 
Parts between our Com alles, — 
one Foot in C the Ship's Place; the 
bother will croſs the Meridian in 

A, the Place departed from. ö 


draw A C the Diſtance ſailed: 2, The Courſe, 


11 at. A B Is meaſured, as in the laſt Caſe ; which 
vou will find 345 or N. E. by N. Fo e and 
= x. Lat. 49 I. | 


— 8 


1. As Diſt. 5 5 5 : Departure S. Courſe... 
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Caſe. 6. Given the xs. Latitude and Departare, require red, 


Fr. the Courſe and Diſtance. ” SES 
Example. Admit a Ship in the Latirude of 43? oo 


ad is bound to a port in the Latitude 47-5 — 
e fi 


orth, that lies 33 Miles to the Eaſtward of 
Port: 1 demand upon what Coprſe, "and wow, tar the 
muſt fail to 9 her intended Ly. Wo 
Preps, 
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1177 


LY 


verge. & . 52! e. *. „ Lat. 1 
1 eee "248 29h 


. Make AB ln the . To 

| ”- to 52 = Parts, the x5, Io. | 

tude. . 

2. Raiſe the” N B Cc, 

_ which make NE bo 3 Parts 5 
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gle, B A C- ee . 4188 

the Diſtance of the Ports, and are 8 

W as in the 4th Caſe Suden. x1 RW. 
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RE A are ſimilar, by reaſon of „ Eo 
Iz; therefore proportional by the bt of the grbof Euclid, 
EE 
. RE . BA--RI « IK And... 
As RE. EA RI IAG IB.) 
The Cord of the Angle A GE, which muſt be accopnred 
an Arch of a Circle, whoſe Circumference js = 360®, its 
half DI. Now ler the proportion of the Biameter 
of a Circle to its Circumference be as 7 to 22 j Or as 
113 to 355. — Then; As 113 « 355 363 „% 114, 
5915, the Diameter D I, in ſuch Parts whereof the 
whole Circumference is 360? : Now, the half of 114, 
For g, is = 59,2957 = Radius I C, which tripled is 
171,881; equal to RI by Conſtruction; bur for 
common Uſe we uſe 173, not minding the FraQion ; 
and RD= DC = CA = Hypothenuſe ;--and' C is 
the longeſt Leg · And therefore it will be, As RES 
twice the Hypothenuſe, C A CE, the longer Leg, is 
, to'R I = 172 = thrice the Radius. So is E A the 
- ſhorteſt Leg. ro IB I A= Angle A CE required. 
38 briefly, by taking half the two firſt Terms, it 
W1 & . ; re 8 > 8 
As the Hypo. CA +35 C E, the longer Leg. 
Is to half RIxi72=86; (or more exactly half RI 
171,8871 =85,94355) Ty 
So is the ſhorceſt Leg E A, to its oppoſite Angle 
ACE required Q. E. D. | | 5 
Ihe Application of which to Plain- Sailing is obvious, 
becauſe the Hypo. repreſents the Diſt. and the two Legs 
' the x; Lat. and Departure. „ | 
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the x. Lat. is leſs than the . 3. It the Courſe 


. contain 10800. - Then the Rule id,, . 
r. Always divide 172 (the double. af 86, bebte | 


Vas the F. 2 Deeimals and Minutes calculated, - 


--Plin Sailing, Meth... 5. 


. anne of Plain-Sailing by Natural Arne 
ick, by tb Pen only.” 5 


Frs, Von pw find whether the Difference of Lati 
1 or Depafture be the longeſt Side in the Tirangle, 
and that is exfily known thus; 1. IF che Courſe be leſs 
than four Point from the North or South, the x. Lati- 


tude is greater than the Departure, 2. If the Courſe - 


be more than: four Points from the North or South, 
be juſt four Points, the x, Lat. and 2 de are both 


equal; Then, if the «. Lat. be the leſſer Side, it muſt 7 
be aſſumed 1, 0. If the Departure de leſs; 10 muſt 


found wich a competent Number of Cyphers annexed, 


by che Degrees and decimal Parts of a Degree contained - 


in the Angle appoſite to the leſſer Side» ä 
2. From the Square of this Quotient, you muſt ale 
2 — 2 555 J And ont of the Remainder extract the 

eRoot. 
3. Suberatt this · Square Roar from the double af the 
| Quois, þ t of this Remuinder ſhall be che Diſtance aſ- 


„ Subrrak the Double of the aſſumd Diſtanct Fron be 
bs. -faid Quote, the Remainder ſhall be the aſſumed 
Difference of Latirude, or Departure, according to the 
Scale, whereby the leſſer Side contained 1,0000. a 

And thus you'll have a Triangle whoſe Sides ſhall/be . | 
{mile and proportional to the Sides of the dy bo focal | 
Queſtion 1 led; which Sides xequir'd may be f 
des. Free. 95 
Laftly, in this Method yau muſt reduce all the ſexage= 
ny Minutes In L Degrep into Decimals, by this Pra- 
rtion, 85 
As 60 2. ch = 15 ++ $500, the Decimal of 15 
Minutes; arid the oe And by this Proportion 


Which ſhews rhe Decimals 8 in any e 
of NT _—_ contrary, by Iſpegion » 


by 3 * 2 * Fm „ 9 4 * * 
3 A n 3 „ * F cd 4 7 5 7 N 7 
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L. 7. Given Cowrſe N. E. by N. . 10796. de. 


gur A x. Lat. and Departure. 


57 he Kr Ogſer voten, che Courſe being leſs da | 
ton Points, x. Lat. is greater than; the Departure 


therefore the Departure muſt 1 ieee 3,00. Ad 


4 195 3 24 ih or in Decimal 10% 75+ 


31 833 2 . E T 4 $64 #33 | {+ & ? 1 L 
3 bg v4 „ ' Operation, © | 7 + 111 
| 99 17200009 LAOS: Quote. 1 008 


1 Double Quote = 1 | | 
197855 * 5,096 = 235969216 Quote 9 Ke a by is 


= 22,96g216, 1/2) 32969216 (==4,79% | Sq» Roots 
ph vn) om the e Quote hy 128 ſubtract the 
118 ae OR TR ee e e BINS 779 
fo HOP BI 2 | Remains —— | 5,400... 
wi df J1<e: IWR © 7 1. — — 
5 Ty of the. Remainder is the. ad. Dil. ., 80 
N — 

The Diſt. dobbled 10 ei . 3,600 


* hich: ſubtracted from. the: Qicte, 357099 
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. SF $5 £524 2 — 


. at 95 $0 9 try 2, n 
Tbes by the Rule of Three... E632 
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8 41 $ n x EÞ 2, 1 2 6 ON : s | 
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W . ee deer, 
Remainder 3 is the aſſumed Depart, =» Tar tg he 
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5 TY x. 1 trug 3. Lat. :; ſup., Pic. true, bil. 
yo — 1,000 === 70 — 87 — 111 „om. 1 
As ſup. x. Lat. .. true x. Lat. - ſup, Dep. true Dep. 


| — _ 1,000 — 70 — 1 2379 — 99,0 


n 20s > 
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Caſe Con 8. E. 8. Debart. 1. gien; to Ful 
FX 0 1 1 2 11 aca 1955 


The Agb of” Courfe is 17 a the Belt Tear. 
| Conſequently the Departure! iz the Weller Side, and mult 
contain 1,000. . W 


; 1 GM. 


Therefore by the firſt Caſe, IWF. . 


£306} 


Quote'= Is, 5 2096: Which double 5 18 10 29 8 " e 


45 Py ein 


and * Square thereof 26969216; made leſs by 3. 

ee en Woſe maker Root 18 41197 as | der 
ore #6 | 
Then from Quote doubled — — — ,½½ 5 1 
erer mY oy Root = ee e eee [7-2 
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4 * 4e 4 110 K 


The | Reedainder” is 8 aſſumed” Lat. 14 


5 As ſup. Dep. 46 Es >. 5 ſup . Diſt. true Diſt, 


| Ns 1,000 =p 75 — ** — 1350. 25 
As ſup. Dep. 40 kr. Dep. + » * ſup, . Lat. 17 Xo * 
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| The: 4th 5th, and sch Caſes are Wrödght 57 tha” 
quare R dot, and Number 86; as in Met od the oY 
1 which os to Ne . re jog N 


5 OY > 7+ * 2 


6 Methed 6th. Bled Cath 

"to this Method, (which i is the ſame at in 3 N- 
vigat ion new NMadeil d, Page 161. there muſt firſt be a 
Number found, called che Natural Rudius which 


ay produce che ſame Anſwer i in Natural Arithme- 


tick, that the Radius; we Sine of go? produces 2 in a Sini- 


a1 Pro 7 or dy ichmetic 8 ines: And tis 
atur 1 the be rh N d 19 0 9 


1 the Al 1 whats bo fre Ye r vive 
Ten diss e four times ppoſ g Square o W 


lement tq 900 by 300. 2042 to 3 times oy 881 
e and then the Quotient added 10 
kn le is the Natyral Radius re quired, WR 
d "this Rule 0 prtlertatly' lly true in all Angle. 
from a, to 900. 5 
But becauſe in Angles. unde 40, the — 9 
ents. are above 450; and the V Ste amount to 
eater Numbers than the N of the Comple- 
from oh, the Angles a above 45* 3 g che Nat to render 
* yet more eaſy, in finding the Natural Radi- 
vs for all Angles under 45? the Ri e,; or Aim 24 is, 
585 3 times the Square of the Angle (w hes oppolita 
Side is given or ſought) by 1000, * the Quotiene 
; 20% o 57,3, the: Sum 15 the Natural Radius re. 
guir, 5 
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Fg PR Natural Radius is to ths Diſtance; 80 is 
"= Angle (of thei Courſe or it Complement) by which 
the Natural Radius was found, to its oppo re Side 
5 {the Departure of , Lat. 

Thus, When the Courſe and D given * if 
the Cbutſe. and 4. Lat. or nd Dift-is ' Departu 

given; As. ehe fingie-(of the Courfe, or ae e 


oſite Side (the 7 2 . Lat ). Sa is 8 
Ws l adins, go Dias, Kh « . 


by of fag E . 4 2k £ 


the' e or Radius ec, 
de, bed cartes % 51 
; ns 25 8 1 bn 


EC HOUMA hp 2 . 
"Cale | U. Given Courſe N. I E 45 Dept. 107 le, . 
ü nh 1 quired. the. *. Antitu 2 Degartune? 81 
| Note. 'Tis beſt to find the leſſur Side required firſt 
1 ne Naturals Rad ins pie 2 ate La deen | by | | 
e 16- 9 MI OIIISON 7 "$3 2+ © 50-5 ee 
Courſe is:1he-lefler Ae 334 whoſe Square 
Ha, «3098 Tet ige, e 
8 tiplied by 3 e 
— . . Oo A 


245 4 of 2008} 3,421; (1875 VO — — . c 
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| ns — 47 0 TEA Fm of 39,361 is 15 49,2 


def : E 5 Wel y by 3 
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i t 49 47 01 2 37% £83 LO 
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e ; 2 i 11 8 O'S; e 
N „* 25 * ivy; ©) Va Þ 4 515 * 
25 8 C. 6. ae of Lad: a Nat. Rad. ©. Dita 25 
— 35.36. * bene . . re 21040. 
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1 Then for 5 . by the 1 Root, and by : 


m4 


bes 4. Caſe. 144) The Square of the Diſtance 18 12 11, 


44, and the Square of the g. Latitude is 4900, their . 
Difference is 7244, whoſe Hon Root is 85 Miles, the 
-Depacture requifed. Vowel); „ 
Caſe 3. Courſes. S. B. a $ ee 75 Miles given ; - 
Av Sar: y * egair ed Diſtance ans nba 21: .: 


Here the Departure is the ſhovrelt Side, oY the Angle 
of the Courſe is 33»T5 5 therefore, then tural Radius 


ieee Janie as: in- tlie Frſt Cate oß this vi, 
60,7. 1 oy: 8 , i 90 * * Nei * a 
90477 A | 
2 8. ; Depr. 2 Nats _ ©» Diſte. 


— 39,75 — 75m. — {60,70 — 135m. 
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Then by' * ſquare Root ſind-the x. Latitude "as in 


| che e 1 0 


The Diſtance-ſquar'd i is — 19239 
Ran * 81 The eee nn 18 Sf 10 


TP J Differoncy ls 0 Ee cen: 1 


Vs * 10 = 112 Miles mae e H. | 


. required. os avg 457A | 
ometimes N | in De- 
de often th U 12 U ie. n 0 g War; therefore I 
an Example che firſt Len and work 

ir. by 18 Tis. 


* 60. Et. 3 Diſts. 
an Departure 4 


2 1 
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8.5 90 we For 48 3 

her dere b ein | Ft 90 ws © ud - ry 
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1 2 5 27 4. 3 
BF Bag 102) y624:( = T2058; ' |! | 
. $8 1250 e a T0 which add 56 the pigget L | 


Peg; n 9711 E 7 - FTA 1 . 5 * 
6 is the bene Radiug 5 Then "ty 
J 


a ae: Sr 
as: Nat. Rad = Dift.: 5 . 8 c. 3 Dept A Aoi Th. 371 
— 6s — m. $6 — m | — an WIT 
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| = which i: is 50 Miles. Fe e nn: = 78 


3 * N wa 4 
ln #1 


" Method 5 Plain failing”. : 8 
0 et Aram, PROS 2 4 | 


= This Gepmerrithl and ere ü e _ | 


Cor Caſes) in νεu Si 


dhe various Trajangles 
Draveyſe. "and Mercator da Sailrng, (p (projected: and meaſur 2 L J 
£9. Pegs Hand ar the e IP and is'very -exaZt 
And ena in O Oßperati Annen eien 0 

Conſtruction. It is compoſed of ogcontrick Archez, 


cet rather 9 ers of Circles) and re Sorts of 
= EN 8 * N 2 e a: ts 
| Sia ole ara aralle the Line re re 2M 
| "Sine: + nd Me wh paſt 8 And ate parallel to the preſen 


-the 
2 South, upon wich e n ce Ne or line 


Lat. 7 Th 167 
4 Wy choſe, drawn f fa os 985 * A c . 
Oo Long ments. pd Parallels and are Parallels 

4 f felt, upon” which we count the Niles 

peo "of Ss Oe From the Meridian: And, 

+ Thoſe drawn from the Center of the. Quadrant 
1 4 the Limb, repreſent the Rhumbs or Points of 
our Compaſz, ar ſeveral Courſes ſtezr'd; and it Is 
upon them that we count the -Difſtante. or Miles, or 
; which Miles or Leagues are diſtinguiſhed  » 
65 ts deff Arches ow Quarters of 


7 "Lofty, ' You, mult oY; ein Thiead, beg aha 
8 . Comes. 'A, faſtened 'by u Knot 1 and then 
heir.” this Wa Feng: At 1 Ve, * Fe come aan 

Q 7 1 * 5 E #t © 2 eee 
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1 f F, N "= z 7% " Y; 5 2 B i 3 ** K # * 4 
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hus have 1 — 2 al the: various ads 
Morkods of e is. Rind ao. 


3 3977 18 2 TH 0 ü 5 A 4 ” 2 2 
a d 3 MR” Fs 1 "UE e 3 Yes > YN 8. LF 6} 
bs By the Plain Chore. «SCORING. bean ee 
4 2 Geometrical. . F 
1 43 4 @ :4 . $3.4 .FR& 2 
3. Lugarichmetical, © 83 N 
e 
. Inflramertal, . ben Sue 1 


oy GIG By the 77a 8 1 
8. By 3 Aris "of by pieen Number, or mtu 
1 Sines of Rig hs and 

N 2 another T che of giver Reh, and the 
„ Root 2 Number 86, Arithmaticoly.” | 
y Natura Avithmetick, and a fi milar Triangle, 

._ - whoſe leſſer Leg muſt be aſſumed 4,000. 
9. By fndjog. 4 Radius to 9 ard natural . 


bers 
10. By: he Sinical ( 


ee ee ple in m. 
3 i 


* e e 


Pi 1 6 : 
(62 2099510 eddy no £ mo W v1rtgd 20 Nabe) ie 


9 PW, Non F 2 AR tear Ig =y de 
! * 5 1 $4 * 2 18 5 | 


i TE 
ads ynoia Ae; 


| Le N LY * * or ont 


* . 2 . * * 1 4 "IP. 4 
"0" ** * 4x Ee Erb N A n * 
R 9 n = * * n n Ly N * * It oy * 
3 F > „ S N L vi ey : WF * * p » 
F 5 1 * F A * * 
4 f . * t + be Fas! 
WK. * 1 


FOES 0 ens Oe. MY Na 5950 
e rain due "es. 1288 

4903 i enger 2 2 1 4 {1 A 9955 Aral 
Gar de beni 4085 1. -Defiwidione.. bi Nt if 
. MILEY int .; 181 A in moe vargh TI: BY 2 3 2510 

37] er Courſe ör *Deaverls | ib, when a Ship, 


upon the' ſhifring of Windz or other . ee 
aſions, ſails upon >veral Courſes in 2 Hours. 
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1 firſt Caſe. of Plain - Sailing, by a any (or all) the fore 
oing Methads) but the moſt expeditious and eaſy; 
: 7 pra ſed at Sea) is by the Tra venſe Table, | Method d 
PlaingSailin 1b ; as in the firſt Caſe therkuf, making 
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115 n'$;, make the Miles one more. e 
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mat the moſt re and uſeful as may be; Which be- 
— aging unde ood, will be GT for the Learner's 
9 rpoſe: : 6 I vm NaN NIC TY n 3 AS 94 UE) 


i 


84 * 1 „ $$ 33.4 
+. * "FM 0 * * 


| Bring kent Noon In Latitude 5 8 655 2 . ind am 
bound. to a Port in thi" Latitude 40 54+ K which 1319 
Miles to Fe Weſtward of my Ship; Jes; finding the Wi na wvaris 
I e to Windward upon theſe jones gde C - 1 viz. S. 
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not run her Southing 150 Leagues, And Wen 1 
Leagues down; Therefore oo 8 85 = 
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5 07 Wright 4 chen 


Age chert ſhews, in any aſſigned Courke, the 


s Motion on apy imaginary ' Plain, and 


the * — ay are . parallel to one another, as in 


the Plain Chart; and divide the Equator into. e- 


"ab Parts, or Degrees, oY, it and the ps 5 


Latitude at Right-Angles; but the Diyiſions 
rok Meridians (by the Circles or Parallels' of Lati- 
tude) are mos equal, as in the plain Chart, but 
unequal, and do continually increaſe from the E- 


quator towards both Poles; that is, the Parts of 


Meridian at every Point of Latitude muſt in- 
creaſe as the Secants of - theſe Latitudes ;* ſo chas 
the Points of Latitude at each Parallel mall bs 
trated in like * oportion with thoſe of Lon a5 
and therefore the ſaid Author makes his Chart 

2 Proportion 


as the Radius of the Parallel 5 
Sine- Comp. of Lat. ) is to the Radius of- the Equator ; 
ſo is a Degree of the Roe, to a Degree of La- 


8 at ſuch a Diſtance from es quator ; that is, 
XI] in-ſuch Proportion as is that of the Secant 


1— nel. =. 


Thus you ſee Traverſe is 2 ought b 7 and 6m 
"Caſe of Plain-Sailing ; and therefore ſhall leave it to 


Sailing ; altho indeed it was the Inven- 


titude ſo 3 As to ä in the 


Lee to the Radius," See che ee : 
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any Parallel of Lat. which is to 
the Semi-diameter of the Equay 
tor, as the Sine of the Arch | 
PS to the Sine of the Arch 

PA; i. e. as K Q oQN.. 

' Draw the Sine S N And its Co- 
fine 8 A, alſo the Tangent AT, 
and Secant QT. T hen Q , [LE 27 
= Qs is the Radiums, I 
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Nn r ß. 
15 45 Co-ſine .. Rad.: Rad. .. Secant; . . 
9 SNQ (=SA) < Q$S::QE AT. 
Thus Mr. Wright did by the continual Addition of ' 
the Secants of 1 234 5% Ce. form à Table of me- 
tidional Parts, for the Diviſion of the meridional „Line, 
beginning at the Equator. or Parallel oo. oo, and 
. continuing ſucgeſſively to the Poles of the World. 80 
the Learned Dr. alis has demonſtrated in - Philoſ. 
Zranſ. No. 476. That the Diſtance .and Poſition of any 
Parallel (repreſenting the Lat. in the Chart) from the 
Equator {hall be to a ſimilar Arc of the .Equaror, (equal 
to the given Lat.) as the aggregate of all the Secants in 
the Arc, to fo many times the Radius. F 
But how to compute independently the meredional 
Parts, anſwering ta any given Lat. or the interval be- 
tween any two; was not known till the meridional 
Line (or Sum of the Secants) was found to be analogous 
or proportional to à Scale of Logarithmic Tangents, 
of half, ho Complements of the: Laticudes. Which 
if 
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was firſf diſcovgred by Chance, and: afterwards proved 

by Mr. James Gregory, in his Exercitationes Geometrica ; But 
with ſuch a Train of Conſequences, and Complication 
of Proportions, that the Evidence of the Demonſtration *- 
was in a great Meaſure loſt, and the Reader tired before 
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Fenes ig follows, that as the Tangent of any other Rhumb; 
Ii oi is the Difference of the Log; of any two Tangents, 
to the Difference of Longitude on the propel Rhumb, 
Antercepted between the two Latitudes, wt 


of the L 5 
titude of any two Places, to their meridional Diffe- 
. rence Lat. in Miles. IF there be a meridian Lin e, and 
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dhe Difference of Longitude, to each Minute of Latitude 


on the fourth Rhumb making an Angle of 459. with the 

| Meridian; wherefore the Scale of Longarichmic Tan- 

; ne a Table of the Difference of Longitude, to the 
U 


eral Latitudes upon ſome determinate Rhumb , 


| oſe half Come 
3 the Longarithmic . Tangents did repreſent. 
0 


w if we put Unity for one Minute of Longicude, as 


in the common meridian Line; becauſe the Leogrh 
of che Arch of 1 Minute, is 000290888, &. and 


| the Index of the Brigg's' Logarithms. 230258, Ge it 


will be, | 
* &c. The Natural Tangent of 518. 38“. 9”. 


ng 


"Wherefore as 1263. td 1 Minute; ſo is the Difference 
Tangents of half the Comp. of the La- 


lt e 4 
As N 290888,” che. So is the Radius t 
e A 


which the Rhumb-Line makes with the 
| Meridian, under which the common Table of Tangentg, 
are the true Differences of Longirudes. „„ 


only proportionable to the Scale of Logarithmie Tan- 
gents, but that the meridian Line is alſo a Table of 


Line af artificial Tangents, both graduated from the 


ſamo LI: e 


Line of Tangents ſhall be double to a Degree or Minute 


wo, 


din Line.” 


T2 


upon ckis meridian Line, and the artificial Tangent o 
one Minute f c 7 
which by the foregoing Reaſon is equal to two Minute 
idian Line; therefore the half of 2527 i 
will be equal to one Minute on the mieris 


263. whic 


© By what hath been ſaid, it is eaſy to conceive how 20 


make a Table of meridional Parts; or to find the meri» + 


dional Difference, of Latitude (or Latitude inlarg'dy 


„Jo rbnder the Idea of the Contrivance of (the Merca- 
ſhall vſe rhe Author's own. Tlluſtration, Which is as 


| followeth, vie; lf a Globe with all its Merigians 


% and Parallels poſited if a concave Cylinder, (their 


J Axis myrnally agreeing) be ſuppoſed to be blown 
1 5 e e 5 N wo j k 


ee, N 1433-:— 'þ 
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omitting the preceding Figures) is 2527, 
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between any two Latitudes, 'as ſhall be ſhewn 2 little 
further. „ 13 CCC 


4 ps or) Wright's Chart more perceptible to the Learner, 
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8 Klagen, till every kart 58 
* 'Superficies of the Globe ee 28222 of ths 


© concaye Cylinder ; then ſhall each "Paraltet- upon the : 5 


% Globe attain an equal Diameter with the Equator 
« or Cylinder: And then mall the Meridians upon the 
Globe be every where fo far diſtant each from the 


< other, us they were at the Equater; and by this 598 


« Contrivance will each Part in this concave Cy linder 
% mutually. agree with its correſponding” Part in the 
©. Globe without either ſenſible or | explicable Error. 
See Wright's Correction of 2 1 mY Ag 
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S make the Mereator's Chart. 


7 ee the ( ſo calld) Mercator's Chart, for 
* alt, or Part of the Globe” 5 Suporbcies.. Ws 


OR the General Chart : It is rojetal upon A Plain, 5 
8 E the Meridians b e 22 to each. geber, : 
(wh ich on the Globe d. ins; 2 meat in the Poles) 
Fet the Parallels of the Latitude are contrived ſo ad 
pnequal Diltances, that in edi Projection the Rhumbs 
re right Lines, | 
fame N the Degrees of Latitude in any Pa- 
ralle}, that the hey Jo upon; ey Globe: Now to make a 
Chat e t one half the Suppaſickes of the Globe 
or near it ; | For you cannot go rd to the Poles, bes 
aſe 19700 e Quantit 52 one ee of Latituſle is in- 
nite) you may make Uſe of "the Me ridia Line, with 
che Line of equal Parts, (che two loweſt Lines vpow - 
Gunter's Scale.) Having provided a Sheer of Paper al“. 
moſt as broad'as long, (viz. the Breadeh: to contain the 
180 equal Parts 3 to the meridian Line: on the! i 
Guid - Scale) draw a Line -croſs:- the Middle DE. 
that may. contain 480 equal Parts froin the Scale; this | 
Line fo.graduated ſhall repreſent” the. Equinoctial, and 
the Diviſzods 185 Degrees of L ongitude Drau Lines | 
along eac Rage of che Equinoctial perpendicular, or or; 
at right Angles ta it, and let theſe Liver be 3 
upwards and downwards from the ſaid EquinpRial, b 
the Diviſions of the meridian. Line, tod about 85 Des |. 
dees of Latitude on each Side of Gay: ene 5 


. 71 e e Ce 3 1 rs hen 
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2 h ie 120 che Eqeiacctzal, and perpen- 
725 . ry 10 it, o will theſe Meridians lat drawn inter- 
Y 488 the Paralicls Ard drawn in every'10%-0f Latitude 
and Longitude. e e 11G 
Then it each, cee of your; Chare, you may E 
cribe an Arch or Quadrant, and div into ei bee 
equal Parry, and draw from the Centers Abamb-Kines 
.* through-chs Chart, noting tlie Nor th Points the Ink | 
1 with che Flowerede· Luce. | 
And Jaſlly, to Jay down any Wand; Headland or, 
Siren Place, whoſe Latitude 404 ngicude i is known by 
our Obſervation, or approved Tables of Laxitude and 
ngitude. u. Take a Pair of Compaſſes, and with one 
22 in the Latitude of the Face on the graduated Me- 
ridian, extend the other Foot to the neareſt Parallel or 
Eaſt and Weſt Line, and there let chem remain; then 
with another Pair of Compaſſes, and one Foot in the 
-Longitude of the Place upon the Equinoctial, extend 
__ «the other to the neareſt Meridian, (or North and South 
Line z) then running each Pair of Compaiſes alon their 
14 . rund# Lines towards each other, the moveable Points 
5 t in the given Longitude and Latitude, or Point 
where the Place given is to be laid down; and by twa 
ſuch Charts 2 theſe bs (i together make a Square) 


vou may rep the: Superficies of the Earth, ex- 
8. 5 r bs "fre "oe of: Latitude —_ each 

| 8. 8 : 7 > 8 8 
| _ . for. a e | 


| This Chart is much berter than the former, for . 5 
Variners Uſe, becauſe the Gradations may be muck . 
rger; and to make it more 1 e thalf 
. 7 the Table of meridional Parts. 5 he 

- Example. :. Let it be required to make a N Chart. | 
Fa tor a particulsr Voyage, v/z. from the Lizard 1 in Lati 5 
rude; 499. 55. Na. to Anreges, in Latitude 17%. ge. A 
_ For any of the Leward Caribe Hes) ference of 
tude 54 of Weſt, or 3240 Mi the ecke. 
Difference of Latitude between theſs: two Places | ; 
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Lee - Way, &c. Ae bed for) S. W. by W. and the Latitude 
of Yeferday wal 780 50: 1 N. and to Day by Obſervation the 
'* Ship is in Lat. 419. 10. N. " What i fs, * Niſtaucg rug, Der 
ure (or Wefing,) « and Xe Tong? 2. 


O ; 0: : 
* | Brom 48: 0 N N55 5 3367 
PH Fubr. 47 * : to N era. Parts 3217 . 
| We rh A En Res," 
A e Myr eee 
Ree: ——_— 
8. Lat, = 190 m. 


— b ö 


„ Mee Sa=E Q tend th the « Xs. N | ; 


86 14 1 ATION EN en, 


| Gmfratfim, N e jb 


l Condrug tue 
Triangle A B 
| by the Courſe an 

x.'Lat. according 
4 the ſecond Caſe 

of 1 . 

| Make A c 
. equal to the meri- 

dional x. Latitude 
I F;om. (S Parts,) 

| Nr ay es J C. 
the x. a- 
rallel to DE 8 * 


| Departure, till i it meet Treks Diſtance A.D pro duced in E. 


Then is A D the Diſtance ſailed = 148m, B D = the De- 
parture I5em- and C E= 324m: the „ Longitude, when 
meaſur'd by 'a Scale of equal Parts. 


As Caſe . Plain-Sailing, Calculation by Lager, | 


As S. C. C, „ F. ., Lat.. Diſtance | 
— 8. 339. 5. Tod wo S. 90. 178 Miles. 
2. As S. hon . P. K*. Lat. 8. DL” os Depr. "3 5 
— 33 7. —— 100m = $; 5.15% — 150 mil. 
3. As S. C. * Mer. x. Lat. S. C. Long. 


R 8. 33 e 569. 15. — 224 Miles. 


| 5 LT 
As R Mer. r. Lat. 2 1 5 85 * &. "og 


8 


4 


„ Mer, x! TRL 3 : Depr. Xs . Longe 
— room. — 50 — 150 — ee 


* 


3. Infiromenthl by Gase s Scale. 


s The Ext. 85S. C. C. 33% 4, to R S. 90“ ZE 8 5 5 Son. 


reaches S & 2 P. x, Lat. 100m. to Diſ. 17 öm. 2 Nu.. 
The 57 S. C. C. 33% 45 to S. C. 560. its Sas 
reaches SS Z E. Lat 100m. to Pep. 150m- 1 a 


The Ext. . 758. G. a5” 10% Lang 36.5 | 
reaches (CE) N. lat 1 Johr to x ot 22 Ws {8 


i eg” Fo at Wepu 
* : 8 Prob, 6. 


{3 3 133 


Nrs 


r * 4 * 
PSY EE . + 
* 3 4 1 2 «07 * 


Wt, « e * 9 RE 18 * n 
wb 4 . 
1 kt 


| Mere — 1 


* 


| 5 Prob. & Ca; | 

1 Leti 'tudes and Diflance ;. required Cinch, Dipertinns; i F 
. Longitude, ſailing North-weſtward from Cape St. Vincent 
in Portugal, 300 Miles, until by Obſervation the Ship is iu 
Lat. 419. 00. N. What' 5 the ourſe * d, a and 
Ho the { $bip | is 1 „ | py 


+4 35 Preparation | 
1 | Mer. Pars 1. | 
| From ir Jpg $095 2 10. 35% W. 
15 Subt. 37 : 15 N. Lat. . 2411 4:17 W. 
Mues 31 Mer. x, Lat. 291 Long. 14: 33 W, 
"225 =P.. Lat, 


1. Conſtruction, Th 
1. „ With the x. Latitude | 
225 = Parts and Diſtance 300 
= Parts proje& the Triangle 2 
AB C by Caſe 4. Plain- Sailing. 
I. Let A C be made equal 
to the meridional x, Lat. 291 
== Parts, and erect the Per- 
pendicular C E till it meet 
with A D. continued in E; 
hen is B D the Departure 55 
to 198. and C E= 25m. be- 
ing meaſured on the Scale of 
equal Parts; alſo the Angle 
3B A D the Courſe, the Arch of WEE 
which Angle, on the Chords is = 49. 35“. 


„„ Logorithmetical, By Caſe 4. P. 8s. 
As Dif. R 2 P. x. Lat. . 8. 05 Courſe 
5 TOONS — 8. r noone 225 489. 35 N 
to 90. is N. 419. 255 W. the Courſe ſteer d. | 

As kk Diſt. : 8. C. Departure. YN . 

; — 58. go. — 300 8 41 % 25 « — 186. 1 
As S. C. C. Mer. x. Lat. 8. C. . . Long. 

| s. 48% 35. — 41 25 .— 9 


8 4 | 1 


* 48 e 
9 * > FS 


| „ A» - a NS : W ; ; 3 ee Fo — * 1 
F 
— x 2 
4 Yo No 
þ * EI 


You may _ = x. 1 TG Shs? ways ys by (Caſa 
foregoing) the x, Lung. reduced ro Degrees and Mis 
Rows is 49. 1 W. whick added to the Longitude ſaibd 
from gives the Longitude the ee is in, 72 00 ſee ane. 
nerd to the Preparation, Cys : 
3-07 Wy Guftet' Scale. 1 
The 2 Diſt. zoc m. to P. x. lat. 55 5 Nec: 
reaches <= ER. S. go? * to S. G. C. 48 35 . 
The Ext. Q EF RS. 90. to 8 C- 415. 1 Sines 
reaches 83 Diſls, ee Depr. . 84 Coats | 
The Ext. x « 5 S.C C. 380. 35. to 8. C. 410. 25 Ines, 
reaches 7 Mex. lat. 1 to . long. 257 , Nite 


Prob. 7 Caſs "Bra Given Latitude and Dae 
required Courſe, Diſt. and x. Longitude, S 


on 


A from the Latituile of 50®, 08's N. and Longitude 59. 230 
W. ſails Sourh Eaſterly till her Departure be 127 Miles, an 
the obſeru'd Lat. be 48% 30“, North. hot is "the Cur TY - 
| hon, * en the Ship is * ? | 


"ot L 


4 . 


Preparation. Ls 5 5 | 5 | 
Mer. Parts, j 
| Va : . + .5 
From 5g : 0 N. 75 5 3475 iz $223 W. 
pulls 48 : 30 N. $92 3337 20s, 4.59 Ea K. 
3:30 Lan n. 2 
oo 5 0 


By Caſe 5. hir cal ug. 


Conſtrucl. Wi ch che 
*. Latitude 9om. and 
Departure 1 pro- 
je& the Triangle ABC, 
produce A B, and make 
5 = the meridi⸗ 
onal x. Lat. 138m. = | 
. 
2. Draw DE arab 
lel to B C rhe. -Dep * 
ture, and prog duce A 


* 
4 


5 oe 


! 
% a 


. * , a 4 B »h a n 4 e WES Tf RE A 4 1 ME 2 * x 4 - - g 
7 f p N 2 5 ks {2D % Co * Ha : : 
* ; 
SI 5 * 
Ps 4 5 PTY 
ning,” 1 — * 4. a 4 
77 29 — 


900 By fo ſhall DE Fg = the x. Long. A C the Diſt. the 

former —=193m- and the latter = 156m. when ſeverally 
meaſured by a Scale of equal Parts ;- likewiſe the Arc 
of the Angle bf rhe Courſe meaſur d on the Lide of : 
Chordz is 8. 542. 2, E for the Courſe aquired. 


 Logarithmetical 7 Caſe 6. Plain-Salllng. | 
As x. Lat. os * : Depr. T. Courſe:,” BE Che” 
pkg, T. 40 „ T. 540. 30. Be; 
$.9,.--:- As S. C. „ Depr. 1 Did 
— 8. 0 _ 850 — 156 Miles 


den by Caſe . Plajo-Sailing. 
As $C.C. Mer. x, Lat. © 18 C., Long. 
30 — 138m. *, 54% . 2193 Miles ot 
bal 15 1 ſubtracted. from 30. 23. W.. Long. failed 
; gives 2% 19% W. Longirude the Ship 18 como 


inte. 

1 judge it needleſs to ſer Tos any more Exicofions 
by Gunter's Scale in this Sailing; ſince its ſo obvious to 
A diligent Learner : If he obſerves the General Rule, of 
extending the Compaſſes from the firſt Term to tho 
third, (in any aha yak will reach from the ſecond 
Term to the fourth Term required. 

Theſe four laſt Caſes are . of uſe at Sea, (where 
we have always two Latitudes given ;) but ſince ir is 
_ cuſtomary, to work the other Caſes om agg one Lati- | 
oo only-is given, I ſhall not omit tbem. 


e Caſe 5. Given one Latitude, Courſe 40 
Diſtance; required * i 8 a * re 
Pres 1. e. | | | 


= 


4 Ship 99 he Linkbde” of 150. 155 Ne. 12 kane 
17%. 235%. W. ſails N. E. wo 120. what Latitude 
ir ſde i, and what's Fir c, and re e 


varie 4 10 *. | 


| Proj. f 


NES With the Courſo 3 p. or 117 
45's and Diſt. 12cm..Conſtru& the 
Triangle A B C, by Cale the firſt 

| of Plain: Sailing, Meth, . 


WY The CUR, ng . x. 4 | 
| we is meaſured as e, directed. _— 


Logorithnet by . I, Plain Sailing 


, As R oy Diſt. 25 S. c. c. „ Fas Lat. 
—8. 90 — I2om. —8. 560. I 5'. * Miles 
or 140 N e Then 


To Latitude 15 : 15 N. = 926 
Add Xe Latirude f : 40 Northerly- | 


Re ee 


2. =Latitude i in 16: 71 N. .be 


— . 
104 = Mer. x. 
Last. which fer RIAA Aro D, and draw ; DE par allal 
to B C, rill it meet with A E. produc'd in E. fo 
ſhall P E be the Alceration of Longitude. . Then 


ſay ; | 
As n . Diſt. : - 8: 22 'Depr, 


— 8. — W 33? 45 ms by Miles, : 
As 2 „ Mer. x. Lat. LID x. Long. 8 
— 8.569 15 nw LOOP e NEL 45" — Som- or 
10 9˙ E; which dedudted from 17? 45 W. Lon itude, the 
Remainder 169 35 W. is e che Shy is come. 
into. | 


Prob. g. Caſe 6. Given one Lat. Courſe wid De- 
parture ; required the other Latitude Diſtance ond K 
Longitude. 25 ; | 5 


oy, A 


AShin 


leres 8 _ 


$hip ow the, Lat of. 349 30 ' $9.. and. Long 12? 14 E. 
Ke N. W. 4 W. until. ber Weſing or Departure be 952 5 


"What Diſtance: hath ws run, e what: Lat. and Rs is 
La pe come into 3 


ee as Caſe 3. 
Meth. 1 of Platw-Sailing 7 
And the required Sides, & 
the Diſt. x. Latitude and 
c. Longitude meaſured 
from the ſame Scale of 
11 5 Parts ou 4 cee 


| ene. by C aſe 3. of Plain- Sailing. 
_As'S. C. Depr. S.C. C. . 
8. 50? e — 8. 39 22 — 78m. or 10 161 No, 

Ce 25 Mer. Tis.” 


O0 . 
Then From Lat. 24: * S. — 2208 ; 
— — N 
ken. raden Lat. 33 * 12 Siena 2114 
e ö 5 
5 Meridional x. Lat, = = m. 


Which * from A to D, and proceed « as direQed i in 
rhe laſt Caſe. 


As S. C. N Depr. 22 R. 0 Diſt. N 
— S. ce 38“ — 9 — . got — 225 Miles. 
As dae, C. Mer. «. Lat.; . „ *. Long... 


. 399. 42. — 9% 8, 300. 36 . 11e. or 07 1. 


W. which taken from the Longitude deps rted from, re- 
mains the Longitude of the Ship 10% 19. E. 

prob. 10. Caſe. . Given one Lat. Diſt. and Depr, 
nets * Lay, Sor and x. OE i. e; 


' 


Syppoſa 
833 : | | 9 7 5 1 


3 * * . = +. * 
0) 5 Nan ps 
+: X — A 7 
* N * fg. R 
1 4x 


Suppoſe 4 Ship from the Latirutle of © 349 4 N. an It g. off 
15% 30 W. ſailr-iu the $outh-wet: Queer 1 30m. ell — 
bar made 8470:"Weſting, (or Departure) What Courſe bath 


* 7 > * * 
oo * N 


o 
* 
8 * > 
„ — . 4 
ti 2 * * 
f . 5 "IS | 4 3-4 
x "24 - * Ko ES 
» 
of 
* 


-—  Projefted, - as the fifth 
8 Caſe. of Plain - Sailing, Me- 


i ? 


* 


. the Courſe as in the fourth 
B x. Longitude as in Caſe 2. 
of this Sailing. 9 


! 
* 


1 


| Logarichmetic. 1. Caſe 5. Flain- Sailing. 
As Diſt, .. R :: Dep» . 8. Courſe. 


As * 0 Di Shs . S. C.-C. 5 x. Lat. 7” | 9 
— 90 — 1308. — 8. 49“ 50 100m. or 1 40. 8 


** 


5 


Then from Lat, departed 37 : 45 N*. —— 2449 
Take the x. Lat. =— =wwo— 1": 40 EN | 
Remainder is the Lat. in 36 : % N. — 2324 
. MNMierid. x. Lat. is m. 125 
Then ſet off the meridional x. Latitude, and- draw the 


ſe flerr'd, and what Lalitude and Longitude js the Ship come 1 Fs 


thod t. and meaſured, i. + 


x» Longitude Line as was directed in Prob. 8. Caſe. 5. 


bo this Sailing, and the Triangle is finiſh'd. Then 
As S. C. C. Mer. x. Lat. S. C.. x. Long. 
As S. 49? 50 — 125 — 8. 40 10 — Ion. or 
10 45 W. the x. Long. which added to the E 
piled from 18O 30' W. gives 20 15 W. the Longi- 
rude in. 5 V * 
Prob. 11. Caſe. 8. Given 1 * Lat. Courſe and 
Longitude; required the other Latitude, Diſtance, and 
Departure. FT e 5 
1 N | od 


* 


ert 


oy 


2 * 4 5 
* N 12 — ( FREY 8 ol "4 
„„ 48 oO 2 7 * ty 1&5 
PC AI. $7 © * 
* IL % N $ 4 
* 5 
a 
han 


| N 
7 \ ; 7 
4 1 . 


* 7 1 <8 U 2 "IT 7 % A „ : Wy 1 I ; 1 {4 44 * A * 
5 LY AS 7 . J 8 * f 2 2 * 5 * * 1 7 
\ 
5 £ 
1 "1 
* 


unn a 5 in the tb _ 00 mae and Langitude r 7 
30 W., gw S. W. by S. wntil ſbe is in the Longitude 
6 55* W. I demand what Lazitude ſhe is come into, 


e ler atk "and Fn from __ er 2 


be 15 5 FT a ee 
4 Then f bk * 1 ; 
Repay igeared, AL. not iy 
in Caſe 3. ' Plain-Sailing, + n 


Method 1. makin DE equal 
to the x. Longitude, and the 


n SAT equal to ; 
33 a eee 

6 bee by Caſs 3- Hci: 1 
ki „ x. Lang--5 58. C e, >. Lae- 2 
— §. 30 „385 . —. 56? I 5" | om OY GH, * 
Then becanſe the Ship ſailed to the Southward from. 4 . 


North Latitude. Ls 
From the merid. Parts anſwering 50? 00' N. 23478 


Take ths meridional «. Les. Southerly = +— 4 


rid, Parts, of the 121. the - 3344 

1 as aal ee 5 — 
TN arts. 55 mo 1 ; re 1 4 
1 from Latituds —— 50 90 N. EA 


Ny the Lat. come ina. 45.5 8 
5 1 
e — | 2 — or 8307 


ain E2\ the . Lak 7 — 
Then make A 5 equal to | the Prop: A 83 84 
9.5 tur 


and. draw B aller to Bos 2 
Longitude D E, and the eſtion is projected. ON 2 
The Diſt. and 'Departure is found APES: by . 
ſe 2. Method 1. Ns Plain-Sailing, . Viz, BY 
s 8. C. 1 LN x, Lat. * Diſt. , 
a Bs . I —— 8. 90 — 100 Miles. 
As 5 * 5 _ S. C „ Derr 
e e 8 2 45 — 55 Miles 


* 2 I ET. 
N a wr 


„V r 
Y * 1 p 
2 * Y , 2 


Nil 


4 
e 


„„ — 


5 8 a A 
Wy - F % 


6 * * , : ” 28 * 8 9 * 
* Werren 8, 1» 85 N * * SK Bd n 
2h * 1 { : : ; +4 Wc 
A 9 : 
* 4 4 


« 7 F ; N : : 5 N 5 # * Brig * 
1 LY a 5 8 3 ; . S 3 1 " 
1 EAN 3 - N a * 5 4 _ Sis 3 : 1 : * 
_ x 1 1 3 . . 
F 5 5 A 82: 8 12 1 I 1.4% -F 2 1 4 
: Fs ' 
»* 


* 
* 5 


* 5 5 2722 3 9 
N * * " 1 oh * 210 2 X »% 


% + 
4 * 
8 
ö * ** 
* o 
% ? 
r . 
” 1 9 * 


* . * * 8 5 


| Spoke 12.: Ci 5. 9 one 4 Dig. and 
5 tude, required — other Lat. Courls and. Depatruree 


x * 3 
* 1 * 2 
* A an; 878 — * 1 
19 8 hy hs „ 
% Az p * a 8 © * $4 4-5] ry 
&- % 


97. 
52 


 Shfling from the 1 F 30? Ny. vrt 0. 
having no Compaſs aboard that was fk ;. but knowing my. 

Diſtance. by the Log. to be Jam. le 

D. 1demand the Courſe Lat. OE r eh 

_— Ly We Mile? 


. K. 


5 


Wit 25 K. e 170 
Parts, and Mercator's Dift- 15 
== Parts project the Triangle 
AD E. By Caſe 5. Plain- 
. Soiling,, Method 1. Then, b 
the ſaid Caſe, twill be to — 

che r fy the TE ps 
| 9 ares ON 


* 4 — 


bes. Dil. SES . „ Lang 8. burt. 


— 2320, — $, ad arg O > Fang 


0 ſhall CB be = 2 and A 3 = x. Lat. 7 f Then 
by Caſe 1. Plain-· Sailing 5 + 12 


As R Dit; : 8. C.  Deps, 5 5 
— 2 90 — 100m. — 33•˙443— 33 Miles 
As. . Diſt. : S. C. C. . Lat. 4 
8 00% === 100M. — 5601 5 — 8 zm. or 19 23 

hen from 6 N Lat. Subt. x. Lat. 19 23 ee, 


7 ＋ £7 ; is 1 * i * 
A it l : ; dials * | +E.< — W's 
it a * — F 955 
5 —2 


— bl ; 
1 * # of 1 * * e N 
"4 £y * # 8. 
34 ; Py 
* * * 
- — # 3 N LEES? „ a 4 


. 


than the Mer . 


Make A C 100 Parts and Sow CB bare to D E, 


tetkilins 0 7 ee, r b 


4 P 1 % 4 : 5 4 6 h 1 4 1 
11 : : S * 5 
3 $4 e wt . « - - +4 7 4 ; 
2 n * * 
* r * * q 
* " . » * * * K 1 
5 * 5 1 N \ 1 . mw * 
36:4 # 4 . 1 : * * > 4 . 8 . 4 1 * d 
< F * 9s. 187 
* * X 7 8 
| 8 0 9 4 | 4 
$ * * * q 7 3 1 F «5 2 * 
a 2 * £ 
{ < . Su. © % 
: * * 1 4 a . — 
3 i ; * 9 1 4 L Py FY #4 N 
, 4 
. 


„„ | Alte root © 


* 


5 
J 
* 6 od. © 1 
5 * bt 2 ® ; -& © vi $ > ;- f x 
* . r ** Fan TY, 2 by 3 
„ g , * 
6 { 
0 8 k A } by 
, 2 : \ 4 
a n 4A 
A „ 2 % * Fe 1 * 
1 wet „ ; Pick 
Eo * by 3 - 3 1.2 E 1 
* * ? 
y 4 
— * * 5 x * 4 8 of . 
+ * *. 1 4 
A * 
5 8 * \ + of - 
* 
„ 5 F 
— * oy 8 » 


* ADMIT _- Shy fron the Laritaile of (the be Lizar 
of & ; 49 55) and Longitude 30 23' W. . bes adera 


Lat. 32* 23 Nt, and Ling: 179 45 W. 25 f ſe Courſes, 
| vi. . 5 8. S. V - 5 . W. 

5 JW. 5 S. gol. (% W. S, W. 100 | 
fence of the Lizard phy: Madera, and 
ſo 155 2 ourſe an 1 ance made; with the Litjtude and 
Log tude the Ship is in; likewiſe the Bearings and Diftance 

15 Li 2 and” dera to the Ship, at the End of 


* 


1 
5 ö — — IAB i 5 
WY AW eh ar. 40 44 | 4 
4. 18970 18. 
* N x 1 RY 0% 7A — 5 - 
© $44: 1 eireoon ; F 8 
ue = i 
2 ; Py * a 
#2 * wt 
* : f 
# 
* *. 
b - 
+; ; 
3 N 
1 a * 7 25 9 EV 
a — N 4 2 1 
. —_— ; > 4 


0 


WG Lp, I DO) LF on Wages one 


e 


n 


ö 
; 
| 


calc. 


S Eh OF 2 n . \ % = my _ Ft 8 N * n N 1 Bu. . 7 
2 s s * 1 
996 VAI ud 40 * 
4 * 


Courſe 8. „ W. Diſt. 395 Lgs. Departure . 
Leagues by Fr 0. 9 | 
5 gs” the given * Things e the Mercator 


1 
Triangle L 58. Þy Prob of this Sailing; 
ſo ſhall I. repreſent the gg M. Madera. yu" | 
73 raid your * 0 god given, ſe 

4 iſfances,. as is direftec 

na kad fe. vip. 


will 


d 
FF 


N 6 Prov TR 9. 1 92 7 ae Gr Sip, 3 ace I 
77 A. of af 05 are, 


hip BH e of 2 


td Ae to M 


by Solution. | | 5 
D. 1 es Ea 15 W. 240 008 in 


9 


64. PO - 26.8 40:0 79.23] 
51 44. 4 44:28 66.5 | 94 0|12 : 051 
17. 6 | 43:35: 8843 [124 018 : 17 
din AY — 125-9124 2 32 


— 


1 x. 1 | 
Leagues _ 


I fhall omit © the Inveftia le 1 Diffe- 1 
rences or Longitude in the Table above, for brevity ſake, 
and leave them to the dili gent Fe . The x. Lati- 
tude is 165 Is” and the * 274 Leigues the 
Ship bath made; therefore 47 the ſixth Caſe of _ 
Sailing, Meth. 1, Tha Courſe will be found S. 59? 

W. and the Diſt. 320 Leagues, Latitude the Ship is in. 
41? 40 Ns. and Longitude 24 32 Me The x, Latitude 
in meridibnal Parts between da d Latitude is 237, 


Leagues, which ſet from E to P, and drew NP, * nich 
is the whole x. Longitude: the ip tath: madg = 383, 


Leagues) parallel to T V, till it meet L T, produce d in 
N. Agaih! the meridional 2. Lat. between 41% 40 Lat · 
in, and nere Lat. 32. 25. is 212 Leagues, which ſer, 
off from Tro n, and draw => . Longleude: to Maderd 
, n, 1 8 0 have van finiſhed ] the 
* ee 


. the, \ hg Plain-$ ing 24 
a 3 


ere ee — — — 
R - 2 


* : 


Y £9 
FM 


1 


785 


" 1'OC-1 8 Lan, To- We 4 Courts 

< Diſtance, 3 iche Ship — to 
| tended Port Madera, by T5 n 
_— — 858 8 5201. : 
0 bib * s Na 55 5 4 


"> 
8: 1. 3 5 
4 Ed 3 . W 1 l 4 42 


8 * * 
” 


* 


; £ : L Be. ; 4 8 f : 1 
/ -Sbip)41, 4 12754 32 W. | | 
'\ Maid, 5 82 4. AK! "2058 ) 3 - . 75 | 
| 2 SHIRE 0 3 a 3 232 L. N {AY 5 55 | E 2 
4 A 3 * ; 
and} *. La "lh i M. kan 9917 2 2 Te n ig; | 
+ Then. gs 1 . s 
Nader. Lat. N TY > a. hog, RAY 25 e 
7 * 8 '. 4 ; 'F 
ET I ne Ta 
ö — 8. 599. 46. — 185 28. 9% — 216 77 


As 8. C. c. „ . Lat. 8. 8 Depr. Et 
— 8. 590. ad. — $5 —$; 00 2 = 20g Ls. E. | 
Ergo, Madete ders. From: the Lizard S. 270, 5. „„ 
W. oF Hear 8. 8. W. tz z W . Diſt. 395 Leagues; We — . _ 
© he or Departure 18 Leagues. 3 52 „ 
* bears. from he. Shin No. 589. 57 FR a nel 
775 LO ' 5 „ 


E. 4 . Did. 5 Leagues 3 3 Departure | 1 1 
* Madera dedrs fr om the Shis 8. 400. 34. Ee, Diſt. 413 3 oy” 
; 1285 Eaſtint to Madera 109, A Aſs: Fi 5 F 1 


* * 1 25 3 ; 2 — 2 * NN : . N if L 
1 2 Mp 2298 ON e gh 14 ee ons EI. 


* 1 


211 
OE 1 | 
bl * Fg * 299 Fe * 7 
by er! 14 writ 1 4 1654x727 Bite D Ke xy th * , £ 0 * — ws . . dee — 7 
T. | . a # 4 s — — EAT — ** — 2 y 
8 E yy > 
N 7 19 . ' * — 10 2 N 2 \ 
. 3 PS ; 
„ Wt . £ 
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30 likewiſe the Side 9 8 ei to de Ang 7 8 EL 


x. N © 3 , 
39 Fa 15 5 * 4 
by | | G IIS 9 


an Za - * " 2 8 * GX &, ahi 
ccc n 9 
1 13 7 +. : C4 Soils £4 Be * 4 
. Y 2 7 x * „ . * 
oa : 4 
3 "I 


NAVIGATION. 


2 ” fait che Sides OL and'S L, Which are . 
; ND died ooh a ge has been. Ine a EY 


apt... by Prop. 1 . Blom, Think 5 


As SLL . side OS: : 8. 4285 Side O L.. 
— 6,7 „ . 6 fee 1; 


% 4 nn * R r 44. R WISE. 
7 n LEST,” by ; + ow. — , ö 2 S GOT 
1 y i 7 &F 1 $08 * * 1 N 4 1 nd i; : 
* > re . K 8 
> 4 4 * F 


- And ſeeing in this Example'the 5p O and 8 are 


equal, their oppoſite Sides L S and © L, are alſo equal, 
+ e. OL=SL; fo that the Lizerd, or Head. Land. 1 
Was from the Ship at firſt and ſecond Serting of it * 
Miles and half. 
A s for the irn Operation, the Leander 
will be able to pet form kimſelf, if he 9 N 
what was ſaid in the Note following Caſe 
Mercator Sailing, | without 2 further Inſtruc 
ons. 
' 2, To ſolve this Caſe by wh Pen Arichmeticalh, 
dur Methods aſſume a "Perpendicular, let all | 
the Point S of the e given Side O.8 upon the Side 
OL, which will divide the lies Tela le OS. 
into two right angled Triangles © S8 P and LP $, right 
angled at P: In the fir 1 we've given the An les 
@SPand©SP,alf „ po. or Diſt. © to find G P 
d S E-, by the firſt Caſe lain ili Arithmetical ; 
| fa. the ſecond Triangle SPL, we ſhall have then 
given the Angle PLS and Perpendicular / SP. 0 
ind 8 L the Diſtance, and P L, by Caſe 2. 
Plain-Sailing Arithmetical then © b + EP = th L, 
the Diſt, of the Head-Land from the Ship. 
The Uſe of this Caſe is obvious; for as erie- 
rally. our Mariners judge or eſtimate the Diſtance 
of any Head-Land from which they take their De- 
-parture, to be ſo much or ſo much, this Caſe will Went 
folye it more true and Mathematical 1 


Caſe 2. Two sien and an oppoſite" Angle given to: od the 
7 | other Angles and. Sides, W 


A Ship in the parallel Lat. of 46 No. (as. at B) 
erke an Head-Land (at C) diſtant from her 67 
Miles, ſhe ſails E. S. E. 63 Miles (to D,) and then 


ther : How did the Head-Land bear from the Sp, - Po 
(when fhe was at B,) and how ar boy it 12 0 8 - | 
Yon her, r now hey * D? po de KY 


. 


M 


the Head-Land (at C) bears S. W. by W. from 


SW. by W. and N: E. by E n Nt 
5 5 art frem D A Line parallel to che faid Line ** „ 
wy „% 
5. Then with 67m: = Parts in Jour Compaſſes, and 
ers Foot in B croſs the Line DC in C, and draw the 
ine B C, ſo ſhall C be the Head Land, and.D C the 


ip's Big. from it, and the Angle B C D= Arch 1 a, | 


the 2 5 of the Ship from i it. 


Ae 


22 a . ; 


wht oy 1. Loggrithmetica Pro. I, Trigen. pe oy 


XK Side BC. 3 Side B D. S. Ee 
5 67m. 8. 6? 15 . — — 8. 519 — 
= N= =NEbyE. 


Ir 'y Cc; Thar is, Ns Head Land did bear from the 


"a 1 % 


5 $1926! 18 g 19“ the E B. 


8 a 


4. 8. L D. . Side n C:: S. L B. . Side DC. 


— 8. 56” 15“— 67m. — 8.721 5 


the Diſt. of the ] Head-Land from the Rp > at t the End of 


her Sailing. 
WS 0 EL { „ 2 * 
| 5 171 2 { be 2 N Nh 
&'b : % + of N LEE a » ; * 2 : 1 9 
i 1 I 3 ; wr * . f 6 , 2. Ariths 
: + # * F . * 9 d 8 * 4 ” . J 


5 8 . ; "$ 72 
4 : | # 21 


5615, — 61% 26. N 4 49, 
ar firſt 8.4 9 W. or near 8. half W. then 97 


* 


Ws, ; 
1 
4 2 þ 

F 
" 
= 
7 # 
2 
"© * , 
5 


AB Fon. Parts. 


* * 6 4 S AA is. ae dif m ß! RE ol ⁵ oat oh © i ⁊ PE OT SY 
e Sy, $5 winds Fecal. 2 4nd ied ti Ges. es 0 Cree; ht F? X mY wy OO IB. , F i ets Hed Re oat . 
"Be TR 9 q . © q ON e * * r 9 n 1 SIE 007 
: N a 4 * > 4] ae; WESLEY COLES is * Tr "FS , 1 ad OP abs at Ws 
4 "gp 1 FT 1 ; e ö f 
bf 0 Ss } *. . s TY 1 * * 2 £ 
. - 9 . * „ n "Wy 4 * 3+ "Sz 1 2. { * 
{5 * * 89 , * n * * * 
7 : R KS, 8 9 1 1 85 « #; 7 4 2 
Fg * & b * 1 3 - 


L : * k : „ 
1 : 1 o : 0 ** > N 
1 1 f : ' f f ; 5 4 hy * 
. Y 1 7 : - * , . 5 4 
: * 14 ; 4 * : ; 
i 1 41 1 q * _ 3 
2 — N. 5 
* 0 I k < 
I . \ 1 , , 


2. Arithmetical by the Peu. Imagine (always) a Per- 


| pend. (B P,) \ let | I from the End of 8 Iven Side 
TD B,) oppoſite roy given Angle (D,) ſo Rel 


| there be 
2 the Diſt. D B, 63m. and . P D B 562 15 

n the right angled Triangle DP B, to find PD: + 
and PB by Caſe 1. Plain-Sailing ; then in the Tri. 


angle PB C. will be given B C 67m. and P B, the 


Perpend. to find PC, and Angle F CB. by Cafe 4. 


Plain-Sailing Arithmetical, and PDP C= DC; the 


Diſt. required ; the Operation I leave to the Learner.” 
_ Caſe 3. Two Sides with the Angle between them given ; | 5 . 


Fd tbe other two Angles aud third Side ? ; 


A Ship fails S. S. W. 50 Miles, and then W. by Ne 64 9 5 


% ” 
, 2 


Miles; I demand the Courſe” and "Diſt. from che 
, IN 
1. The Circle deſcribed and quartered as in the firſt 


* 


| Caſe. 


2. Set2P—=220 30 of Chords from $ to x, and draw 


” «* 
/ i 


43. Set of 
7 Points 
78 45' of 
Chords, 
from N to 
t and draw 
At a W. 
by N. Line 


and from 
B draw z 


C par all 


"_ 


— 


mend, Ea * ace 5% i , a- 
2 22 452 7 - 47 645 i 
78. 45. its 1 = 39? 5 . ts 
but dam 6f the are Angles A and. n e 
cole 2 3 pot Lager * ic. Pr = 5 S Aa 3 


5 5 18 1010 2 1 
9 5 8-458: *I. Ne Less 78: :45 . . 


ASACEAD .. AC—AB: J. Tun. 4 7 77 


9. if 45* 5207 grt. 
Gar lac 22 +5 1 05 — 39 leſs. FLEE 


Sum is S C. = 67: 37,; that is, the Courſe from the 
Place. A is S. 67 0. 37 'W. or near W. S. W. 


| i and ABC) ſhall be equat to two Ri tan les or "180? b 
the 52d of ws he ben of E Ewclids gh » > (or l y 


1 ; 1 \ ; : 
Fa * < I 4 _ 
5 0 \ 5 
* * p < A, > 6 Fa 
* - * 5 * = * 
* * ro 
5 T , 7 & ; 
a ? p 4 14 ” 
: 
x . * 
* 


— ä a 
61% * * AD bf * 2. 7 he N . 9 2 
7 


Otte Shiny.” 


1 1 ihe Kite A C, and it's the oath Diſt. = 175 
che Ang 1 B A C her dire& Courſe from ber firſt Place, | 
A. To find which a als 125 SE) 2. "Bulk of 


ö 
. 9 ; 
225 


Ye + 


*. 
17 
1 0 % — Rs 
OC GO " e CES 3 CORR EN 1 
* I„,„,„f rr nr ere? a 14 oO 
ws 1 = 


r —T 399: 22 1. 5? 


33 
To the 1. A 45* : Ky 4448 da. 8. 8. W. = 229: 30, the - 


The Diſt. A C is found as in Caſe . viz. 
A8 EA . Side B.Q*-SLB . oh Side AC. 


Lt, Torn 


Note, When any Ankle is greater. th: 90, ſubtra& it 
from 180, and the Refidue take out of the Table of 
e to p work AR, asaboye. I 


5 10 5 oy Rn ! "Wh 25 - By the pen drithmetical. ; 
= tas a n e let fall from the Angle A, 


'on the Side C B, produced as A f : Then in che right- —_ 
angled Triangle A B f, is given the Diſt. A B 50m. and | | 


Naga A Bf, 785: 45' (the Comp. of the Angle ABC 6 
to 1800) for if one Side (as CB) of a Triangle 4 
(AB c) be produced, the outward Angle (A Bf) will 

be equal to the two inward and e bee Angles (BAC, 


and A C B) and all the three Angles (B AC, AC B, 


: 
4 
1 
1 
1 
1 
17 
I; 
#: 
T 


* RAS 


©"_F- 1 R A | we 
; 5 £4 
1 : & 0 ; 3 
A 3 N * 1 * 
* 1 k N 4 5 5 18 
4 To: o UF "4 % N 
y * 


0 ; a, 
Sg # WP 28 2 "ED * * 5 La . 5 1 


"Ts end rb AF wy 835 e Fla 5 
. then C B i een i" the Priangie 
Afc: Then you'll 82 the: Side A f and Side 
Fe togſind A C the Diſfance, and Ang le CA 9 85 WM 
Caſe * of Plain-Sa iling Abel 5 | 


ge. 4. Allit dug Ports in ernte Dar: Bit. nat. 5 

| ſo ind a Slip fails from thé Weſte moſt, between | 

| the South and Eaſt 65 Miles; and then the”! 40 Miles 

from the Eaſtermoſt Port; I demand wr Courſe ſhe 
teered, and how the Eaſtermoſt Port bears . As 


as, ets ich cal are siven the three $i ides'; 


> , = 
l l > K 
=" . - ” 
4,6 ih Ie Ine —__ * — — — wag!” 
— — — — a — e "> a 
— 2 „ 
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Seton ahnen . 
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N. x 43 8 
* 10 N 5 
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87% 2 
. IS 4 4 — 
566 „„ @w=c—uc wee 0 4 
# 
> > 
2. With. 9 70 
1 = Parts in 
3 | 
6 b . hs 
8 0 . 4 
F . E a 
x e 210 7 p 
: . 8 
« © 5 ' Op. — 4 1 
i 5 1 8 . R ky 
#14. 5 : . * 1 
Fe 1 4 4 L & N 4 . 7 ; 3 3 13 4 * ©S ; } 23 
43 5 
| 14 Ie Lich 28 MPa in 22 apts, cod 1 
in B- © gold, the former Arch in C draw A 50. an 
i 5 * 5 | - 7 >] 9 = F . 2 f 4 Fs * 5 N 
- , * 1 „ 
* 1 ; | bl 
*. 4 3 2 
; : | 5 Front! 
\ pu 2 bo ; 
5 9 * 
| : ; 5 * 
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> ; 
it 
OT 
A. 
þ + 8 


and it att — 55 the K 
. twe, Right ones, A D C, and B DG me 
6. Make DE DB, | fo ſhall A be the reates, 
- BS the . cee $5 or Part af th AB, 
| and AE, the e find which 
Logarichmeticall Bs . 


"Prop. AC aK vide 5 7. 


As Baſe AB = 2 Sides AC and B C :: X Sides 
A C οο . X Segments of rhe” Baſe H Ez f. 
As 58m. 5 © I11m..; p 19. 2 


ſe 4 ie * 1 i Þ 

FRE 5 — $. L . n 

dee ee 

Temp. to 90e the 2 A. 40% For . 
4 =} 32 


Tow. the Skip's „ene wat S. 


Hig BC\.. r. RD £3 8175 ä (£14 wo # 
. Clad 46m. — 90 — 11.— 1 | LY x - that 
Eastern Pore bears N. 13%: 1% Ff 9 


. 1 43 Y * 
7 the Pen and natural Aridhwerck, I "In the | 
e. Fas 32-6 18 "ho if Ho | 38 ; 1648 


| Ab 8. A B S 570) Sl. 4. 55 4· Bas 
— 6 — 1 — Ag ied! AE. f 181 


groceed. as before, to find che Baſes AD ant © 
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12 W * eue N 3 ben abt nth at ds me n * 
r 4 £1 22 ads 9 n 8 "oe 
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* Segr. 36 5 ge. 1 5 Diets Was tot bus 
— . 0 . it 5 12 * 2 4 1 
2E ͤ 2 be 8 405 | 
4.& W 5B CD may be found by Caſe 4 £7 
X 22 | Sch. of N ee ba. 
— tical. . 9 145 8021 
2 ap . N | 
vg _— ; 32 "A tt 
> os "Tr=DBg: + nn i we 4, 
1 * 1 0 Ne ane 
— "WE TAR" R : 7 4 
"AS * „ "IF 2 1 22 5 IT ICT — 'J 4 
e 4 +: . FS 7 £4 
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TSball now give Os few Queſtians, in this Sailing, . 
uſeful co gain a Port in the ſhorreſt ; Time, When 
the Wind is contrary or ſcant. . 

A Ship, failing co-Windward,, will uſually lie hin 
5 2, or 6 Po 2} from the Wind; but by reaſon on 
her Leeward-way, - ſhe will f. caree: 7 her 
good (with her Top: ſails ſer) within. 25 of. 7 being. 
from the Wind; ſametimes / morgy; ſometimes leſs, 
according, as the Sta is rougher or 12 and. ac 
-cording to the Mould of the Ship, and Sail i Fg bears: 
So that in ſailing to a Place directly to Wind, [ſhe ſails 
umally 3 or 4 times the Diſtance of char Place before 
ſhe arrives at it. But if the Place ſhe is bound to, be 
not diredly to Windward, but within 1, 2, 3, 4, 5, 
ot õ Points of the Wind; then, tho: ſhe turn to Wind- 
ward, as befote, yet ſhe will ſooner arrive at the 
Place than before: But how, and in what Proportion 
for the one, and for the other, may appear by the enſuing... 
Problems, VI. 5 

'P}vs. f. The Wind Fa, and 4 Ship" bound to an 
Iſland 80 Miles directly to Windward, making her 
Way good (when Variation Lee. way allow'd) within 
6 Points, or 67% : zo of the Wink; 

I demand her Diſtance upon each Tack to gain bat 
3 ? 


. 


* * 


8 . ; 


N FE N A * 8 n $8 
q - 3 — 
£ - ject 4 
* * 
„„ 75 5 
k ; a 3 4 1 
8 £ , 
| | , i | 
F \ ; 
J = 


5 * Pre bein 7 5 I 
he « Girls bring aa d, * quan a ak „ 
5 enter ; 

8, the Diſk | | a | 


8 1 Set off: cRhumbs 207 a; 30 from: N 
| . Lare A toward 
| 1 and draw - 
| (x „ee theſs Points, 


b (ſhaving how the -/*> 
5 a Lidl A l 7 Bs Oh 


9 „draw BC. e 4 . OD: 
- cut ye in Foſs the: * hare the Ship-racks. : A I — 0 
ga | SES 


the Star-boar ck, and CB. the Lar-board, the Di- 
ſtones in each. being e val, Wie the oppoſite. Angles 


C are equal. wirho wad Geet ou may 
1 it oh Make AB ales Wo 4 tho N "An — 5 


AC and ABC = each to 650 T, 24 draw 
and BC to interſe& each other in 8 the Place where 
the Ship goes about. | 


1 Ns . by Ce Is. Fed Sailing „% oo 
rep · Ä Fl 75 2 8 =45 TT 
Es ” S Te- * d. A B- 8 ye Side BCA. C > 
K 45” bam — 8 NG —_— 8 on 

; each Tacks . 


Probe. The Wind ar. Fat, ad a Ship plying tg 
Windward, having run. 209 Lgs. that is, 104-L. wick. 5 
her Star- board Tack, and 104 L 4 with her Lar- board | 1 
Tack on Board, is arrived at a Port 80 Leagues direct 5 
to Windward 3 | 
1 demand bow near che Wind * makes her | Way 
[aa | , 


Pes. hos the laſt Shs: | : 5 „„ 


l, M D == jo Las: and the Sides A Cunt BG | 
| 1 — = 27 2 220 ach ob. e Foregoiog) and „ 2 oe 


draw A-C — 2 
5 "ho 1 7 55 erpen. 0 5 from a on A B, and: twin „ 

airide the * A B. equally in E, and the O64; if into _ 
two Pe t · angled Triangles, AG E, and B C E; 7 4:4 
in each which we have given A C, oB C. 104 L. 1 
and 4. A B = cm. to find the Angles : at A or B, e Cole 8 | | 
ach, v altes. Ros 5 Wo | Wo | 
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© 2 ” F * i n 
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o * N 1 . 
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9 Tg 1 ; 
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XN = 
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* 0 
* \ - * 6 3 
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9 p 5 
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7 1 
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S | 1 
' | „ 7 
7 L + 1 " 73 
* Y 
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* 
T4 . a 
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Therefore" 7 5 


A. S. A K :: SLAE. ven ent 
== togm. 58.9 = rg . ACEA: 300 . 


the Comp. to 90“. is. 67? : 30, or 6 Points from * 
Win ſte. ma 4 her Way. ee 


Court 6n the 1 Star bay > Ta er $$ x. N. . 


. Brat 81 Admit 2 Ship 3 is bound to Ark PET . 
* N. E, half E. diſtant 108 Leagues, the Wind be- 


at N. by E. and ſhe cn lię no nearer the Wind than 
| 6. oints ; 1 demand her Diſtance UPON. each ie, te 5 
gain the ſaid Port?; | 


' Proj refFion. | The Circle being tas” and varter' 4 44 


former , ſer off two Points from the Ne. ond che 
Eaſt, wid raw the Wind-Line A We, - F 


> * . 


* 


1 . 
f 7 i” LE 3 > 4 
„ JV - 

, 3 6 : 


DL.” ,. 
g *, 
Þ *. 
8 » 
7 ö 
85 * 
- 
Ca 4 


« 
. 


OP $a oF 6 Paldin=e670: 300 on oh Side the Wink: 
line to » and t, and draw A wand Ar. 


3. Ser off the Diſt-of the Port 108 Leagues from A to 


B on the N. N. E; Line A B, and through B draw BC 
4 parallel to u A; till it meets Ar produc'd in C; then will 


A C und ED be 1 25 Diſtance on each. Tack 10. 
0 J x 


# 4 


i % 

5 | , n : " * 

1 *@ 6 3 D < 8 ; | ; 

0p" > Jo e _ Ie 
* , 5 
; ; , : 
n 
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. V. : 


have 


: 4 * S. C. 459 Sd. A B iogn. : _ 1 B- 5 as * 
Sd. AC 14 2 1. Leagries Dif. ol Larboard Tack. 


Then A C 1298 As C29 = 5 5 


* imd Pe 15 8 Suit 2 | 1 


1 5 3 here, t « Ship lies up with her 11 bora 


ED EGO a 
— 4 25 


1 E. by N. and on her Star- board T ack N. u by W. 
therefore, from the N. N, E. to E. by N. is 
J: 1% LAG from C A 
N = by W. Line Lins,” and_B C 
— n, is a . ine, | 
(Parallel ro A 4, - 8. E. by E. Line from the S. S. W. 
to 8 E che 45 5 | 
giv 


Points = 
4 by, S. Line to A 1 
Line, i is 4 Poims my 


oints = 78% :45'= AB 5 'So 
en all the Angles A, B, and C, Cc. and op- 
fire $ Side A'B;'to find the ther Sides A C, and 9 

y Caſe ts 10 Sailing. fi | 


85 
= 


r eee 


As S . Side A B fob. 2 5 ( K. 3613. 


Sd. B C 127 Leagues, Diſt, on Star-board Tack, 90 gain | 
| the defir'd Port. 


Prob. 4. The Wind at N. by E. admit two farts lis 


N. N. E. and 8. S. W. diſtant 108 Leags. A Ship fails 
from the Southerinoſt cloſe haul d upon the Wind, 149; 

Is Leagues, with her Lar-board Tack; and 127 Leagues : 
With her Star- board Tack a- board, then arrives ar the 
Northermoſt Port ; I demand how NEAT the Wind ſhe 


makes her Way 8 upon each Tack?! , 2 


Projection 1. The Circles deſcrib'd, I the Wind-Has | 


ſer off, 3 in tlie laſt, Prob 4. Uraw'a N. N-E. Line, and 


nake: A on it = 1e8 Leagues (the Diſtance of the 
orts.) Make, A C = 149, Leagues, and BC —"127 


Leagues, arid let fall the Perpend. BP, and make PS. e. 
Re to P-A; ſo ſhall C/ be the x Segments of the Baſe 


nd as in the th Caſe of Obligue Sailing, er, 


K Logaritbmerital. Vid. laſt Proby, . 
Prep. 1515 C= 335, and B C AB "A 


a 5 { 1x Then, . 1 b ns | 
RT ABT BC AB Er rA! 


& — 149.8 =— 235 . 
Baſe 


2 CP. 89,8 


As. Baſe: 7 Z Sd. : & Sides. x'Seg. 
! n d 


89,8 


A AB A R. A 8 Abs N 


— 108m — 5 90% — Com —— 33% + 45" Com 
w—_— 56"; 15" LB A C..that is, Points from N. N. E. 5 


points from * ON k. mT up with her — 5 | 


ack. 


* 


bessbsangsaune — 
„ 


| bine, ars certain Settin s of the $theg 1 at 8 | 
1 or of the The ins 5 es by the 22 25 5 
W Bodies, (as Ships or Boats] moy'd therein, 26 | 
compel'd to alrer 1567 Courſe, and ſubmit to che Mo- 
riop impreſs'd upon them by it. Thus in the following | I” 
Scheme. 85 
ps B If a Body (or Ship) be Fr a6 
YE n e ſama 14 | 
one. with a Dai "Velocity (vs 
Swiftocls els) chat will carry ber 775 
ing to the Direction of the Line A B, 
tlie Length of A B in 4 certain Time 4 | 
| 6 the other ine A. B. an to the e 
of the Line A 9 4 : 
a vil carry her to 180 A. D, in the ſane Time. 
A, chat rhe Body (or Ship) will decribe the Diagogat 
e AC; and at the end of that TIme will be found in 


oint 

| the Poi which it i plain, that when A Ship fails in 4 
rrent, her Motion is e of two Motions; 
wiz, The apparent t. Motion the Ship, which Ie knows, 

by the Compaſs, L E, Oc. And e Motio 4 1 the Cu 
rent? The approved Method to find which, (as Ire | 
often practis'd i in Weſt India V Yages, LD) 1s. thus; 3 5 
When there. is a ſmooth Sea, and not much Wind, 


46 Gwe 6 066060600 


h6ift our your Boar, and take into ber three dr four Men 
with a Compaſs, a Log-line, and a large Log, and half? 


ininure Glaſs ; alſaia Quoil or two of Inch Rope, (when 
you are a lirtle from the Ship) which faſten to 7 Bayle 
of a large Kettle, or great Iron Pot; caſt over- board the 
ettle, letting it ſink af lead 80, or 100, or 120 Fathom, 
the Bore the better); then belaying the Rope about 
Roar 5 rn, it will bring her ups and make her ride 
a ka Anchor ; then heave your Log, and turn up 
rp half Minute Glaſs (as you do in the Ship, to fin 
er Diffatite run) and as you veer out the Log. Ine, rr 
| the Drift of che Log by your Compaſs ; ſo ſhall you 
ao if chEre be any Current or not, and if any, how it 
fers, and the Rats gf driving : As ſuppoſe you Ind the 
Eur tent fers * 1 alf * 5 * A Minds, chen A 5 


ö | 5 FE "REV: 3 
Lee Ate e | WC 


the Motion os. the Current Eäſf, 36 Miles in 24 Hans:: 
But the Gon m 1 1s To allow the W e 1 
the Compass (by the Rules hereafter given. 
| f'che ono bf be 80 Fathom allow 4 Part; if 100. ; 
Paso 1 Par rt Ce. of the Drift of the Current more 
for the Drife of the Por ; 1 for though the Boat ſeem tg 
Tide or lie fill, yer ſhe is found by! xperience to drivs | 
at the ſame Times 
| 3 by 7 \Eeperimons, found the Quality and: 
Quantity Dol by Current, the Ship's true Motion fn bay 
he obraing * the following Problems. 
I, urrent ſet with the Courſe of the $hipyi 
au LL hay Velocit@ or Motion, by as much as is the | 
Drift or Rate of driving of che Current. I 
Nee 1s K Cur if a Hs 5 9 wy 455; in 24 RY 
8 Bo. a ts 3 iles in the "FOO 
A Currony 


1160 ber 8. W | "$1 I For 
5 Ih 6g al te 816. 350 . * 


* * e I 


8 rt e il ebe Shi wit! dfſeris her e. | 
: lock « 00 id. 78 by Juſt pris ls is. the. 0 = 


" Eh 7 1 Ship fail. S. W. 110 m. in 400 


am, in rhe fame Na then her true Tod 
F K 5 76 Miles ; 3 for 12 om A is LY 


Prob, J. If the Ship thwafe the Current; it npt only 
leſſens or augments her Velocity, bus 5 anew. Ws 
Motion, colmpounded of that of the hip and Curr „ 
(as is manifeſt in the preceding Scheme) which is“ Rot 2 

allo vd för in your Reck6nitjg, You gan never cerrainty, of 
3 a Journal, or. ion the Place of your Ship} Ow. - 40 OY 


oY 1. Given Courſe and 'N lotion af the Current, 
god, js i and Diſt: failed, to nd the Coufſe and MY 
made go 0 
Examp. Is Ry «Ship Tails go. 5om-in 24 Hours 
in a A (that is, on the Beam ar Broad- 


a Fonte the Seu 19 588 what is the Ship's. tr true. 1 
: ft. run ; A 


"C8 Ih In the foregoing Proje& 0 ARC DEL 
1 som. be the Ship's ed B Diſt. (which we 
fy call her ſimple Motien) D C= 36m. the Cufreut's 
„AC wh, Line of As Ship's ttue Motion yu 
Pag. and the Angle D A C the 7 8 true ee Sie 


% * 
# * : 
ws ets 


| more 


. NAriearIoN: 

Then, Lager thmetical: by Caſe 6. Plain-Shiling: 

; As l * © Cur, Mot. T. Ship. tr. — 
D. fom. — T. DC Nh mes 

45 et Ship's Courſe made RO is S. 35. 45" . E. 2 

As S. tru. C .. | Cur. Mot.: R . Diſt. i 

— 8. 35% 45: i S. 90⁰ 0 Miles. 


 Examp. 3 Current ſetting abate the Beam or Quar- 
ter; or before the Beam or Bow; aj ee a Ship ſails 


N. E. 100 Miles in fu Days and à "Current chat 
E. zo Miles in the ame e I demand the Courſs 
wil Diſt. body opt NR he dk th Vite 5 


Re 


en 85 on non. 
I. Draw "TY FTE SITY 
the Trio NE= A BC pith 1 _ 
Courſe NE 8251 and D 

K as in . 1 of lein. 


iling. 
So Se off che Current s Mo- 
| | tion jo Miles from G to D, 
1 And draw the Ship's true Diſt. 
4 D; au | is c thi Place of the Ship without, and bl 
| her Place, with. Allowance for the Current, ie 9 


» 2 A ir. < #5 Tani; by Caſe 1 Plain: Seiling. 


AR . Diſt; 2 . 8 1 .  Depr. + 5 


n — 1 45 „um. 


Then ex + * I B. 5 * 101m. true Depr. 


And the x. Lat. 75 Bisalſo 31m, becauſe tho Found. is 
NE, or an Angie of 47% therefpre .. 


Yn OD. Caſe 6. Plein-Seiling, 33 e | 


a * Lat. R :: Dep. T. tr; Courſe. | 
25 .f. 480 11m. . *4*: IPL 


As 8• C. Gat OI | Depp, 'TOIm» 7 - Did... 23306 

che Ship 2 made good;;.. } . * . 
ene Current ſets upon an lee Courſe, and not, 

| due Jos , Weſt, North, or South, the Operation will 15 
as of os: — HARE S 1 of #, 58 1 ond; A IS 


447 — * * . SS 89 7 } : 
: i 
1 3: 83658 „ 
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7 . 
x 1 


A - 
i * > 5 14 

1 1 Ty 
F 25 FR. 


— 
* 


— — 
ba RE Li — 


Mi given in the ſame Time; t 
down the faid Courſe and Drift of the” Current among 


5 ö Oe . ö L 
Es 2 7 J RY, oe * me 
ö N Kann, * * 5 7 
— 7 Ae) F a» Oy n q & J 
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15 18 O \ Curyeut ut Sailing, + W 
ramp. 3 5 1 a Ship in 24 Hours fails N. E. 1 Loom: 


| bl N S. W. zom. in the I 


hat is her, Courſe and Diſt. made __ -& 


ia Prejection. SS 


Fo , genen che Triangle ABC as in ths Foregoing- 


eſtion, with the Courſe N. E. Diſt. oem. 

. Make CE a S. S. W. Line 30m. that 18, C A be- 

ing a So W. Line= 45? » and S. S. W. is = 2. 30's 

therefore 4 — 242. and half zz. and half, Make the 

Angle A CE 22. 30. and draw alſo CE, and EF parallel 
C, elo E G Parallel ro A B., ſo ſhall the. Angle 


to 
E A F be the ie true Courls, and A E her Diſt. 55 5 


BY ot, the 1 
Im. 
hen (the | Angle CE G iz = WR A 3% and the Diſt, 

E C zom becauſe F G is a Leridian, and EC aN. N 


f ion, & Latitude A 8 was found, t9 | 


S 208 3 therefore by the Logaritbms, Caſe 5 8 
: Arg $90. "2 EC 20% £ - $.4.CEG 220. = e 118. 5 


—GC im. 5 FE Fom. 5. 


858 K $ 90 228. LECG 675. * 12 EG 27m. 7 
4 
An” A B 71m. — EG 29m. 7 AF 43m. 3, Thus have 


we the Sh is true ax» Latitude or Northing 43m. - and 
her true? Wer m Eaſting * given ro find her 


der ae uſtanes mo good. 8 e 


5 . 6. Thais sale 8 We! 
52851 87 „„ BL » ; Depr. pL Im. 7 A. i „ 54% ; 


* } by 


 thar is, urſe is N N 2 TN 
As S. C. 54%.54; + Dep". Sm. 458 7 * 0 Diſt. 
72m. 8. , 


Note, In an theſe E ample where there is, Courſe or 

Courfes and the . (ailed in 8 Hours, and the Sets 

ring and Drift of the Current i Ry Qualiry and Quantity 
he 1 pafor need only put, 


his other Courſes and Diſtances bythe Log, when he 
works his Traverſe- Table, which is 145 and eaſy, I 


think, without any Exam 1 10 Learner may prove 
e 


himſelf by the Data, and 0 f the forego xam- 
ples, e we to e 5 e BY" 
by 3% 3 . N 3 ö 


: . : : 7 * : 
fl F % 2 2 * > * 12 F " 7 1 * 10 - 1 % * 


Ev 


{ £ . Y " 125 4 a by N : , * N N S 
1 x r 4 5 1 1 as : & > = 1322 * 5 . * r 1 * 
LE 4.4 * 4 +852 5 1 4 # 4 * P * 1 4 98 
2 0 7 3 : pot SEL SE 25 0 9 e L * 'K* C 4 * 
4 * ; 4 s 9 #24 > * * mo * » # > > 3 5 1 - * 
F i 
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: 2 23 
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* 9 a * as by N E 
*. 6 0" « * * * GREW N * * * * 
N c 9 x o WE, OHM 2 ** N 
** * wo LE N as - 1 F * 
ab AX bs 4 
4 
Y . 
* 1 „ 
[ : 1 
* . 
. x et: ; 
i p 
* 
8 
” 
4 4 * þ : 
nn 
3 = 
a * 
- 
. * 
8 
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cen . * * ge 3 5 
© gadd, giv 9 % * uhe an na 10 ; 
rent. | 
8 Fam A Sbip fail tby the Com 
FO 34%: 87 ge tha Arie 


no wn to bi ii the Place TDI of 
(hy 4 e deckt * 3 5 es ob 
d . W tb Current Ter 


Per the e 5 fel by whe Tg: 


12 85 PAY A'EE SS. £27. che! 

| Conc Fom ti WE A'E buy Di yo. 

an er Dep, alſo the 

the Diſt» made good; given ro find A. 14 
her Depr. See e Scheme to Caſe 1. draw E & 
projet to R B. and draw EC; i Ib: al the- A | 

& E d ve the e ee ad che Cur: 

| mo „„ 2 — PR. 5 h 5 p 


2 . A 


> 


2 * 2 5 * 


; * * * 
ten, t „ 8 bay i PI 


DIET — oil. 8 E EE 3a 655 ON 15 92 25 


Bb Bo EET”. 


42 | BY 8. C. 3 
1 Agr 4D. A E ves. 15 — n 


8 5 Lat. A. A Lat. AF. 428 K. Lat. MT 
and Depr. BC qim.— Depr: F r Depr. GC 11m. 
Then have we. the x. a 7 and Dep. . Vice 
Current given to fifh its Cou und Diſtbj e Fl 
Sailing, fe 4 
2 As X Lat. *: m· 2 : by Na, lin 7. Cots 20 0 4370 
As $. C. 209. 45 + Depr, 11. * 5 Diſt. .3im,. PP: 
3 80 Fhat rhe Current ſers Ne, 299, 45 „Am. in the 
. Time that this Ship f ailed N. 8 6 if. 
4 815 fails | 5 Miles an Hour, ll be 20 Hours in 
ee Miles, in which: Time e ſers Jim 
here re divid e Zr. | 
Jo Minutes, rhe * (H J 
utrent) 18 
Caſe. 35 Coutks! | 


rb 


n. Ditincs 55 * two Places, 
And the Courſe ani Motion of a Current Ar - 41 be 
tween them, given to find what Ccur e "x eer by the 


| 8 how much to Wind ward of your true Courſe _ 


eer, that ſo the cumpound· Motion of the Shi may 
11 _ ther to her defired Place: or Fore. 39 P! | 
J Ste oo wg tot 5 Example. 
8 Fern, 


\ 


_ 45-4 wand N 
ERAS F IE wr LISTS? 4 83 * 4 me „ * 
45 5 p r FE"? aa hs ay: WT FE 72 N ; 4 
IN 3. 2 1 3 n 5. TOI 0 „ OS, M2 7 
7 I X. 5 7 5 15 4 
1 1 4 : - "I r 
2 4 g a : : 


xk PO bal. * 9 wm . * P 
J A N . 9 de Vater mg MT we” 
Py x N : + $6 # 25% FR 
a 4 by : * +. * * FY « 
. - 4 4 = ry s ? 1 5 4 4 
f 8 7 * 1 : : * : 0 | g 4 
* : of * 8 t f ae « 
* E 8 ; , "Tas 35 N Re. ge TR D Y 
% We 5 1 G * _ p * 
A 7 fry f 8. 4 : 8 dy / t: * ? 5 IRE , 
#5 F 1 7 " 4 '# ox e 5 ; . N rock 8 9 N : 
| 5 4 4 5 
* . 05 
. 


. in 2 4roxa. 


wy , 7 . 
pot > . "oP 25g . "28. wa 23240 2 15 e I 1 23 r 


_ © Becauſe the Triangles A — 5 Au et; 
—— AS AD aß 
the Comp. of the Courſe. Then by Coſe 2. 00. Sails 
. Hug, een en ro 02 Bir 
As A 04 Im. 5 1 . OE 15m; 
to the: S. 88 A0 ar! 2 N roa 
* ge 1 ay RA b A. , chat IS, 
bs 64. ie = N. Add. E. the (Ships) 
1 Tours e — Thin 10 fad R C che 
to ale 1. Gb. ing.. Ran d ne! 
25 399. a5 +4. DAG g9] S 


s 8. L CDI Side A Dia N ADO, . 
3 8. 28%, 3% 1 m. 8.3% 1125/4 e 
che Dilt.-Gailed by the Log is 104m; and che de 8 FER 
F ar is 4 Miles and hatf an Hour; . 
ia 


by. 4. 5. 1 Quote is 233 Hoprs char the Ship. will be 

ailing fram A to Db. Bü d A . 
Note . eber ehe Ship falls, che lee fh nerds w 
he to Wind ward of Ber ory s "Courſe againſt the Cur- 


1 rent, which is neceflary to 
[ might - inſert 5 & e ee in Current 
. Sailing * ; but cheſe being rhe, moſt |ulcful, ' I forbear 


do enlarge ja. this Place; rife; conclude this 
Sailing with another Method Bin | Where chere is a 
Current at Sea, which way ie ag {how 3 faſt, and of + 
turning to Windward-in a Currents) IE 
I The firſt y be done by comparing the Dead- reckon 
ing outwardy, wich a e bd Wes Kak this | 
ne: CES . : 4, | : 


5 4% > ; #4 F K * * 


4 4 18 * R PT g. _— * - Sk. * os a 
, 4 , * "708 dad n ” W A 9 * * * x 
SO Ld MAS IS * af EEE * A e : * — 8 4 8 9 F * SORES * 
J * N 285 3 * ä : 8 5 oh Ye Ye g 
1 
x 


1. NAVIGATION; Wk. 


Exam. Admit a Ship fail from a certain Fort (eit cher 
pon one or ſeveral. ourſes,) till. The arrives at a 275 
cond, and there finds by ber Dead“ reckoning, that ſhe 
15 r T0 an the Po A ts NN ns ſhe' de 
part zm. and more Weſter y Miles. 
2 oc by Per Ba pi ond ih hotheward, when ſhe ar- 
* — at "the firſt Port ſhe' was only 487m to the North. 
ward of the Second, and to the Eaſtwar d 300m. ſo that the 
Difference of theſe two rg none ings 55 3 2 Southerly, . 
and 3am. Weſterly, Which 81 . m, 
the urrent Tets S. 47% W. Ns Morton or Drift em. 
"Now let us ſu * 7 N failed from the fi "Fore 
to the ſecond i from the ſecond to the firſt 
in 5 Days, which! gs, 9 Days — the Current ſer S.; 
W. 56m. therefore the Current 1 8 is = 37 5. W. 6m. 
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27 Turning : fo 1 ndward in a « Current e 


auen 1. \OURSE and Motion of the Current, and 
. the Courſe and Diſt; between two 
A Ports, "a the. Point of the Winds blowing, and how 
near the Wind the Ship will lie, being given to find how 
one ge muſt lie upon each Tack to gain her Port; ſup- 
215 alſo that the —— Diſt. failed by the Log be. 
alſo ven. : 7 rat $ 
N 115 it. two Ports bear North and "Hour if. 27cm. Gs 
Wind at South,” and a Current ſets South 2m. an Hour, 
a Ship is bound directiy eo Windward for the Souther- 
moſt Port, and can lie within 729. of the Wind, gets her 
"Starboard Tacks aboard and ſails 3m. an Hour by the 
Log ; it is demanded how long ſne muſt lay upon each 
Tomy to 0 n r e eee A Meer n ou F 
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V Windward in a Currenſ,, 19 
PPP 

| Conflrueon. 1. With the Diſt. of the Ports A B ago. 
and Deg. 72. frem the Wind at $0. project the Triangle 


* 


n 


A BC; (as dice&ed in Prob. 1. of turning to Windward 


 InfOblique Sailing fotegoing. / 
. Kis. Fer kl the perpendicular C B, and 


you have e angled Triangle A CD, equal to the 


right angled Triar | 
cqual to PBS AB 270m. wiz. 135m. and the Angle 
DCA =DCB=the Comp. of the LC A B/or:CB A 
729. . 18% Then, 9 ug 7 : 8 


N FEW 
* 1 Fd 
| -. A 


Wie, 5 a \ N 
* 2 FS > > # 36s * 1 o IF 
2 $:% * z : oy # ; : = CI a : * ; x E 
As S. ACD 
7 * f 1 5 4 
* 7 8. 1 oO : 283 


1 
_— 


135 8.90 436m: 


been no Current. Which 436 divided by 4. ſailed in 
an- Hour quotes 109 Hour in which the Ship ſails from 


yy 4 # + - N . 
» ys FR, 1 „ « 1 2 } . | 7 
Side A D:: n Side AC. 
E, 3 % , 2 * ow . ay 


riangle B C D, and alſo the Side AD 


3 1 5 | | „ 18 _ | 4 
the Diſt. upon each Tack to gain the Port, if there hat 


A to C; but the Current Jets South 2 Miles an Hour. 


and that in top Houts is 8. 218m. Ergo, dtaw the South 


Line C G = 218, and alſo A. G, which: ſhall repreſent 


the Compound Motion of the Ship, or Courſe made 
good; bur becauſe ſhe is to lye upon that Tack, but 
_ only till ſhe 2 half way to the intended Port, ob- 
erve where the Line A G cuts the Perpend. DC, as j 
E, draw. A E and BE, ſo ſhall A E be che Diſt. ce 
Starboard, and E I the Diſt. on the Larboard Tack, 


3024 by reaſon of the Current. 


fetch the Port B, and the Angle D A E the Courſe made 
„„ ORR 


But to find how far the Ship | muſt ſai by the Log, 
by that time ſhe will be at E by the — of the Current, 
draw EK parallel to GC; this Parallel half 
I. by Euclid. Lib. 6. Prop. 2. viz. 


As AG. AE: AG., AK. che Bin failed. 


by the Log, (which found by the e Calculation) 


7 


3s 166, +4. this divided by 4, the Miles fall d by the Log 


in an Hour, gives 41 Hours, 37 Minutes, the time to 


fand upon the- Star- board Tack, and the ſame time, on 
8 Tack, to fall in with the Port bound fbr 
. at „ 6; OF > 4 bp A 85 e oh og , 


$75 
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Calculation Logarithmetic in the Oblique Triangle. 


A Gis giveh, the side & G 110m. and he Side A C 


em. with the Angle between them a CG 1089. (r 


A is a Line W. 188. Ne. and C G South Line, and 
From the W. 18”. No. to the 89. is 1080.) to find the An- 


A 


dle C. A G, by Caſe 3. of Ob ue Sailing foregoing, viz. 


Ku. 5 4 A 5 4 *, Sa ha 
„„ 4 Paget 
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1 2h 
29 
4 * 


* es « * 5 
* . * 


v1 | 
260 Ne Abend wa 2 315 ö 
9 1 en | f 7 
gle P AGB A C52? tefs by che . CAG 
£0? + 23 is 49% 37 for the LD AB, whoſe Comp. to 
309 is the L. AED 40 27 1 may ſee. in the 


Scheme. bite a7 
. find the Diſt. made. good n cath Tack A B= 


N LAED .. $6407 "a An 
— 8. 409 23" ee. 


the Diſs. made: gaod on each Tack. 

erben for the Diſt. dd by the Log A {which by 

the halp of © the Curtene arried to E.) in the Tri- 

angled A K Er is given A Ea and the. AKE, 

7 . 2 b Ke I 

39) and .t ww I 

: All che. Angles and oppoſite, Tie 8 'y zo find: an- 
other oppoſite de A K 5 1. 6. by: Cale 1. deer. 


5 8. * * 1 4281201 ft 


MSLAKE «+ Sd. A E. S AEK S. Ak. 
8 180 108 6. 74 — 26 0 58 499+ em. 


| Wks, divided by Ks mid! in an Hour, the 
| kn urs, 36 Ine 15 * $p lie 9 15 the 
Scirboard Tack; in wh ich te is. 9 by. the 
elp of the Current, from 0 * jos | lying che 
| time: Fes, 1 TOY Arrive art 
bs Walt f Sa that in $; 1 Hours a9 ane | 
er pros, 5 * e Wen tho! upon 2 
| Find, by ob che e Curregt 5 12 a been 
1 Se * 1985 requir d (at t fame; N Rate Race of | 
1. — 218 ] 2 X 9 Days, 2 H „ 
ay, 1 1 1 urrent ſets Gbnguely ; het 
E. or 
W 5 8 


Wal, oy r bac | 
oint, and not on the oreſai Ake four 
N Th Ar makes her way bed within 6 dend a 
half Points, (or 73%: 07) from the Find, bein being: bound 
to a 2 P, bearing fcom A. S. W. by 8 quar- 
ter W. Dif. 


1 wing, S. by E. 115 Mil ſame time that the 
Ship fails ze Miles; bes 83 che Courſe and Difts. 
the Ship mult ſail upon her Starboard Tack A-D, and 
what on her ee Tel DE, to gain rhe d 


ort * | 
Fo 7 


5 15 the e at 955 BY . = ach N 


: I n ** * 
" * n n La ah... AY SY N * 9 eee * on , 
hs 3 5 \hs 5 25 "If N BESS . r * * 
* PE 177 * of; 11 Og A RE "Way 
' : 7 — 4 r * : A 4 . 48. 
: ; , 92 F 4 . 


nd T” a6 eee, 


4 ar 22 s 


— 


* 5 eie. avian nd quaners ® be 0 


, Set off x Rhuwb, or 110: 15" from 8 tow, and 
tram S tae, and draw A for the Wind-Line, and A * | 
erde Ow rent's Motion, 3, E. Ln”; . 0 


4. e LY! 
1 55 8, towards 


draw. a 8. 
185 8 4 'Weſt- a; 
line, and make A P/ 


| S 1 
*. „ yet off 6 2 


else or 75 "2 67 N 
From w, the Wind- VU. 
Ba 8 bo 2 1 
one Tay. e 
0 5 W hich 8 
. BE 75 Noon, my. # 
Lat: . 
„ e eee Ay "i 30 m 
. * rom B and F, draw Parallels to A e, (the Line of 
urrent's Motion) and make B C and F G, each e- 
8 110m. and draw A C and A G, ſo ſhall C and 8 | 
be the Place of the Ship on either T 'ack,. with allowance 85 
For the Current. Fo, 
Sup phate the Sbip ge her Srar-board Tacks a. board 
at her f ſetting out ; then draw from P a line parallet 
to A C, to cut x Gin D the Place where the Ship muſt 
Tack, ſo ſhall A D be her true Diſtance on wi Star- 
board, and A P her Diſtance on the 1 888 N ed 
gain her. genres Fort at P. | 


| Operation Er hath 5 r 5 yy 


= 2 + - 
| _— , 5 
* 
Z > - . 
we. 
k . 
* l 4 7 4 
2 i 2 4 *% 
K 3 1 * x 5 X 
SITY 8 F OY 1 
2 _ 1 Pn” "_ 
* . * 
S 2 — 
R 74 + — 
. - 1 7 4 
2 fy 1 


in ths Obliqui Plain Triangle AGF, FA; is a N: W. * 
by Wi. half WL ; 


Line, and EGA S. by F. Line; from the 1 
*. the other is 11 Points and balf, equal to _ 22% ', + 
1 0 * 3. n | | 


teh. oe. 1 tx 
- ** 1 yy 
3 ONES 


© 


* Aa % 9 
9 8 R 
* : - OR 9 
„ü * 2 T 
4 rT * 


— 2 S. * . 8 2.4 2 4 T; 19758 . 


* 


2 North Line ; and: B C a S. by E. Line: From che 


DP parallel! to CA is S. 63: : 38" 


4 3 n 1 Ahn i n 4 Lt: xc led 
hy 2 * . > LL R nnr: * 
* 7 2 2 — - : 5 7 N82 5 x 
* . LY N . N b j its 
4 
12 8 


262 ATION; a 


n 259 19 0 7. 120 2 $24. . 


4% 


Dit is 78 L BAG = 85 55 r FF, 


N LE > 2: ba „ W 


. * „ 1 yh add . No - EE 3, 5 


From 5 and 4 points = 610: Pry . "A the. 
7 FAG 129 : g5",. remains 48? : 1172 the Arch L. 
which added to the Arch Sts 3P = 36*: 34 Bix 


850 510 for the Angle F A 
Again, in tlie Ob. Plain Triangle; 'A B C, B Aj is an Ea 


, 


8. by E. to E. half N. is 7 Points and 15 e 22“ 


for the Angle A BC. 


Then by the 3d Caſe of obne plain Selle, 2 

As Z Sd. * Sds. ; T. half Z .. T. half x 21 1 

— 4 pou — T. 4/0: 49. "ST. half 27. 5s 
26 %% : 49; 3 * 279; 05'= 20? : 44 MOR tho 
2 Ba which taken from the Arch S357 1 Points. 
equal 84⁰ 22, remains the Arch SC equal $ 63 28 


Weſt. So that the Line, A, or its Para el p D, is 4 N. 


65 39 E. Line; and the Line P A is N. E. by N. 4 E. 
or N. 36 3% E. their Difference: or the Ale con- 


tain d between them i is 2716. 4, for the Angle Av B. 


Alſo the Line DA is N. 48: 57 'Weſt; and the Line 
W. the Angle or Arch 
between theſe two. is, 67? 2250 for the 4 ADP. (th us 
487 : $7' + 63%: 38 = $02? 5' — 180® = 67* 25. 
So we haye now. given in t - Ob. Triangle A 5 Pelle 1. 
A. L. P, and /. D. and Op. Side AP, to fila the other 
two Sides by Caſe 1. Ob. plain Triangles. ras 
As S. 58d. AP 28S. LP. + Sd. A Do I 5 
—S. 670: 25 — 476m.—S. 279 ; 04 — 204m. 13. 
The Diſtance made good on her Starboard- Tack. 


As S D. Sd. A. S. Sn „ $d- DP. 


— 8.6)“: 25476 8. 852 5.3L — 51m 7 N 
. Diſtance made good on her Larboard- Tack So 


1. with allowance for the Current, the Ship muſt fail 


489: 57, E. 234. 18, and 63”: 38' W. 514m. and 


will Zain har JPA Port. 


15 a 5 EOF Je ; 6 We 


F l I 
898 Th : 
o 3 
FI * & * 


my 


* * 
85 4 
1 7 
4 2 
1 3 | Thus 
„ 1 => 
A . 5 8 ” p 


e 15 


bp” * N of 05 3 
1 ſhall now proceed to the Solution o uch Alte 
ical W as are ! in Navigarien. . 
, "Abit De teen 
— 1 yd — __ — Bah 
. Of Points in” the Heavins. | 


| I H 0 Zinich in bali >, or Erie M Latin, is Nip. 
1 in tlie Heaven ae over our Heads, 


A the Nadir in Araliit, 18 che Teint under our 


"Feet 48 7 
| « Poles of the World cor me a Greek Word, 
| ſignify ing to run about; | C 
pro perl the North aud | 
Loch ut of the Hea- i 
vens (or Earth) as North 1 
and South Poles of any : oy 7 
great 9 8 are 90" from 4 
grout Circl 86. 00 7 
"Thas, the. Zebith and 0 
Nadir are the Toles of ane. S. : 
Horizon, &. oth Wi 


: The Chotes or tis an- * „ 5 
ner ' d Circle is the Equi--- 2 „5 
nottial Point of Arier and Libra. Wen he Sun com- 

to theſe Points, he maketh equal Nights and Days 
vi over 2. eee 1 is erde hey oth as March, 
and 12th of September; from whence t e ar o term 
«a Veraal and Aurumnal Keeps 1 55 1 5 


* * « | * 
t - . de. 
* 's 
1 . * * | 
i 7 n 
* N 
t 072 
f . 3 7 
1 , » 
* * * 
0 , — 67 oh 
A X [4 Is ber "—_— e 
N 2 18 « - I * e 2 
4 8 egos % O - 
94 8 + 
* \ 7 IF. 
* * 
I * 
* — A” \ 
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{ 
1 5 i 
7 - 
* * 
* ; . 
x 3 " 
＋ | LE a 1 K 
% «-” * 
ws * 
# * 1 * l 8 
. 4 
E * 1% Io. 
_ > * - 
* * 4 
8 * i : a 
E "4 7 Js - 


. . 1 8 M n gd. Eyening.. 5 
* „and the ee Point 1500 he H Nie. l yi $37 ; 
* 3 Great Circles. © | 4 


touch this Circle; 5. 
Meridian, or at the higheſt they will be that Night. | 


they. are ſaid to Riſe z and when. ie haye 
ſcended to the Weſtern Part 
' and repreſented in the 'Proje#ign by the Line H 


directly oe * the Poles of the World being in t 
North or South 


Points The Come he” ig and. 7 ; 


in is. derived f in” Mev 
Neal ed fray. by 55 iy; 


Mi | Circle pa the Poles of- 124 
World, 4 = Zenith and Nadir; of d the North and 
South Points of the Horizon; unto. t Circle (any Day 


Mid- 
} toy” ; 


za the Year) when the Sun cometh, tis Noon or 


day; and w hen the. þ In, Frans, 25 Plan Planets, cor 


to be upon the 


* oa tepreſontod by the primicive Circ 2. 
2. Horizon js derived from de Sec Word, einen te 


bound, enclole, or terminate our Sight, and divides the 27 
rhea of- 14 55 e the 10 gr ang; Inviſible Hy” 
515 eres. ö IH. irol le, * a .eurl N 2 

Moon, Stars, 95 Planets, 8 - on the re, 


an; and de- 
it is Circle, Nel 25 
t tical Hor 
lathems Fo. [. 


from the Eaſterly Point by the Meri 


then ſaid to Ser. This js called th. 


But that Circle where the Heaven and Sea ſeem to meet, 
us far off as you can ſee when vou turn het rag abour ü 
at des, is called the Natural or Senſihle 4795 

3. Exui notti al. from the N E 4 Equa 3 . aer; - 
dhe Nighe. lc divides the $ here 2 FEY equal Parts. 5 
or Hemiſpheres, af North and Sour in the mid- 3 


dle between the Poles; wh N ntients, it i 
called cixgulum Maids, the Gre by.ch the ele Thoſe 
that live uuder it haye Days and N ights; and choſe. 


are ſaid ro have. a dire ben becauſe the Syn 
Sears aſcend direQly above the Hor n and eee as 
© Fn 
izon; un E: and "yer. | Inhabitants, t have 
atitude, an Oblique Sphere; that is, 
the Sun and Stars riſe and ſet at 94 9 be e 57 125 
Horizon, making unequal Days and Nigh et twice 
a Year, as was hinted before, have our Pays and Nights : 


equal, when the Sun cometh to this Circle. It is note 
in the Scheme by EQ : and Note, that the Diſtance 
between che EquinoQial and Horizon of any Mer 


N N 


# 


- : » 
* * 
4 
7 


8 baus! co che Camp. of iss Latitude, as in the Scheme 


South Pole of the World 


* 


" RY 2 2 r 4 * 1 * * . 
— * e SF 75 Le 
. R a 2 1 
— K 98 


mica! Definitions 20 af 


| „ 
Again all the time the Sun is Noxthward of the Equi- 
nodtial, which is our Summer; thoſe (if any there be 


that junabit the North Pole of the World (and are ſaid 


to have a parallel Sphere, becauſe the Sun and Stars go 
; bays ar round them in 24 Hours) have ſix Months 


„except what the Sun appears by. :Refraftion) and 
during our Winter, which is the time when the Sun is ro 
the, Southward of che Equinoctial, they have ſix Months 
Night; and the contrary to theſe (if any) under tbe 

e 8 ITT 


4. Ecliptiche..So called from the Greek vefb -Feleips, 


wich ſignifies to ſail, or want Light; becauſe under 
this Line the Sun and Moon are in the mildle: of the 


Zodiack, and always ſuffer their Eclipſes. This Circle 
is called Via Solis, the Sun's Way, or Path, ar Orbit 
becauſe he never goes out of it: This Circle is ele vat 


d the, Equino&ial in North Latitude 230 4, equal to 
the Sun's greateſt Declination, and is as much depreſſed 
below the Equinoctial in the Southern Hemiſphere; It 


cutteth the Horizon in the Eaſt and Weſt Point V, as the 


Equinoctial did, and is repreſented in the Scheme. by 


© Y V8, and hach charactered upon it the twelve 
Zodiacal. Signs ; viz. The ſix Northern Signs, 
© & and 1 on that half that is :above: the 


Horton 3 and the ſix Southern Signs, M , 
and X, on the other half, which is below the Horizon; 
And. on this Line we count the Sun and Stars Longitude 


and Place in ſuch a Sign, which is their Diſtahce from 


F. Of the Colures or prime Verticals 


Colures. So called from the Greek. Verb Colao, wh ich 


Ts OT 


ſigniſies to join or glew together, becauſe the other 


moveable. Circles. of the Sphere are (as it were) con- 


glutinate d, or united, by theſe, The Equinoctial Colurc 
Prime. Vertical, or Circle of Eaſt and Weſt, noted in the 
Scheme by Z N, paſſeth through the Eaſt and Weſt 

qiats.of the Horizon, unto this, Circle, where, when the 


Sun, Moon, and Stars do (in their Motions) arrive, they 


are then dug E or Weſt. 3 „ ES DL wye tt 
The Solſtitial Colure paſſeth through the Points of 


Cancer and: Capricoru, the Zenith, Nadir, Nortli and Soutn 


Poles, and North and South Points of che Horizon, and 
is noted in the Scheme by the Primitive Circle or Meri: 
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3 & 9 7 2 * N n 5 2 x; 


1H dian ENQS: Theſe two Gren divide the BquinbRial; 
7 . Ecliptick and all the Heaven into four equal Parts, anc 
. he w the four principal Points of the Ecliptick, to which, 
# when- the Sun comes, he diſtipguiſhes each Quarter of 
Ei the Year; Spring, Antumn, Summer, and Winters 
| 80 6. of Hour: Circler, or Merididns. 


1 They meet together in the Poles of the Wotld; and 
eroſſing the EquinoCtial at Right-angles, and 1 
the EquinoRial divided into 24 equal Parts, or re 
of a Natural Day: Theſe Meridians may be drawn 

_ through every 159. which is 1 Hour of Time; but if 
they paſs through other Parts of the EquinoQial, dividing 
it unequally ;. then do thoſe Hour-Circles 27 = un- 
equal Spaces of Time, according to the Diſtance the 
are. from the Meridian, or outward Circle of 12 at 
Noon and Midnight. The Axis of the World, NY S, 

is the fix o Clock Hour-line Morning and M A . 
talled alſo the Prime or firſt Meridian, Sd N. & 
and N. & 8, are unequal Meridians 


S 7. Of Akimuth-Cirelees : 
aims is an drabick Word, ſignifying Vertical Cirs 
eles, meeting rogether in the Zenith and Nadir-Points 
fas the Hour- Circles do in the Poles of the World) and 
divide the Horizon at Right-angles; either equal of 
unequal, as the Hour- Circles did the Equinoctial. They 
are repreſented in the Scheme by Z A n. 
87 Circles of Longitude of the Sun or Stars, cut the 
ue at Right-angles, and interſe& each other in the 
Poles thereof, which are 237 and half from the les of 
the World. | „ 


Arches of Great Cirelet | 
- 26 The Sun or Star's Altitude, or Height in any Lats 
is an Arch of an Azimuth. Circle, contain d between the 
Sun and the Horizon, as. E N p. „0 
2 Amplitude Lat. Width, is an Arch of the Horizon, 
and fhews the Diſtance that the Sun or Star doth rife or 
ſet from the true Eaſt or Weſt Points of the Horizon, 
towards the North or South Points thereof, as Pw 
33. Azimiithis an Arch of the Horizon, contained be- 
tween the Point where the Atimuth. Cirele that tho Sun is 
in cuts the Horizon, and the North and South Points of 
the Horizons The Snn's Azimuth from the South is re- 
N in the Scheme by H 2; from the North by tk 
ch O2. | „„ 4. Right 


” 
- 
. 
* 


100 a 39 
. ann is - Arch of the Equinoctial be⸗ 
Ave rg = of Aries (or in Aftronomical Oper 8 
Fa between the neareſt Equinoctial Point) and tfiat 
Point of che Equindctial chat comes to the Meridiah 

1 2 Sun or Starz. 8 Y X. 

0h 17 Aſcenſon is an Arch of che E quinoRial, 
cont'd etween 1 7 next EquinoRtiat Point and that 
oint of 8 Equinoctial that riſe "with the Sun, Ny 


2 + 

An Obhique + Diſcehfow is the Arch of the Equinoltia 
| which . wo the Sun, or Star. 
+ 6s Aft Difference is the Difference bete een | the 


Right and Oblique Aſeenſion; of it is an At of he 
Equinoctial contain d between che Points of Right, and 
Obliqus Aſcenſion ;| and conſequently ſhews how long 
the San'rifes or ſets before or Alter the Hour of 6: Or 
alf the Time that a Stir above or below our F iron 
exceeds or wants, of 6 Hours. 

-; 7. Longitude of the Sun or Stars, is an arch of tho 
Ecliptiek, contain d between the next Equinod&ial Point 
and the Sun, or Star; as & 9 2 

9. Declinarion- is an Arch of che Meridian; conrained 
hege the Equino&ial and the Sun, as Q Xu, and 
ewerh haw far the Sun, or Star i is to the f en or 
South ward 6f the Equinoctial. ee 
9. Latitude c of is an Arch of A Circle of. 
tos, compte — berween the Star and the pale 


— 


a” 


4 9 * ca RF ihe | 
ey are commonly parallel to fome- great Circle 3 
hence called Parallels Leg Parallels of. Altitude as | 
23 . and Parallels of Latitade, N Declination; as 


> The , l (from the Greek, Thape ; - 4 converſion. or 
dunn ecaufe the Sun there is an its reateſt Declina- 
Bag flomk the E uinoctial, and turns backward) of Can- 
ter; is 4 Parallel to the Equinodctial, diſtant 23% 4 
North ward, and the - Tropick of Capricorn, tlie, hike 
Diſtauce Sobthward ; - as S S, and vs Vs. The Artick, 
(or North polay) Circle is diſtant from the E, quinoctial & 
Northward, and the Antartick. (or South polar) Circle, 
outhward, 66 +; as. fe x, and Ir . 
two Tropicks, and two polar Circles, do divide, the 
Globe into 5 Zones. (Zona: 1s Latin for. a Girdle) the 
ow detween the two * — their 1 : 
0 les, f 


2 Aftrommical Definitions. =» 
Foleg, ere called the two Frozen. Zones. The two Spaces 
between the polar Circles and the Tropicks of Cancer 
1750 Capricorn, the Temperate Zones; And the middlemo 
between the two Tropicks, the Burning Zone. 


1 1 n hog ; AE Arg les. 1 5 78 1 1 
1 1 The Sun's greateſt Declination is the Angle that the 
Ecliptick makes with the EquinoQial; as the Angle E 
＋ S. or Q. = 23. 300 „„ 13 
„The Sun's Azimuth is an Angle at the Zenith, con- 
dtained between the Azimuth-Circle the Syn is in; a 

the D (if reckon'd from the Eaſt or Weſt) 
gr the Meridian, if reckoned from the North or South: 
Thus the Angle 2: 2 a, is the Sun's Azimuth from the 
Eaſt or Weſt; but O Z is the Sun's Azimuth from 
the North, and zx % his Azimuth from the South; ei- 
Por of which may be meaſured on the Horizon HO 

from the Line of J Tangens. 

The Hour of the Day is an Angle made at the Pole, 
L between the Meridian of the Sun, and the Meridian of 
ur the Place: Thus the Angle N N. E. is the Hour from 
A Noon, when the Sun is any where in the Meridian Ne 
 W S; and VN is the Angle from 6 a-Clock in the 
1 Fenin Ve the Angle of the Hour from 6 in the 
vening, and NQ the Angle of the Hour from Mid- - 
night. All theſe may be. meaſured from the EquinoQial 
. by Line of 1 Tangents; becauſe all the Angles in 
Aſtronomy, may be reckoned Arches of thoſe great Circles 

that are 90 Deg. diſtant from the angular Point. 
1 thought here to have given you the Octhographic 
and Stereographic Projection of the Sphere on any Cir- 
. cle, and the Doctrine of Spherical Triangles, and all the 
Variety of Queſtions in Practical Afirozomy; but that being 
ſufficient to make a Treatiſe it ſelf, which would exceed 
the deſign'd Limits or Bounds of this ſmall Book; I ra- 
ther choſe to ſupply that defect by inſerting ſuch pra- 
' _ Qical Problems of Aſfironemy, as are of moſt uſe in Navi- 
_ Ration, and Aflronomical Tables ready calculated from them. 
And as for the curiousf.carner, x would gain a further 
; Improvement in Astronomy, I refer him tothe latter Part 
. * bf this Treatiſe, where I hope he may receive am- 
2 Pie SatisfaQtion, and paſs on to I 
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e eee PROBLEMS, 


Prob, x. Given the Day of the Month; required 
the Sums Place iu the E clipticke 


Err in Mind the Days on which the Sun enters 0 
ſeveral Signs, 8 4 are theſee; 
8 GG. 


"Mars: 10. 4. 2 2 10. June: II, Jules 12. Aug. „ 
* mM {3 174 3 . — XX 5 
hos el A - 'Ofte 12. Rot 12. 8 1 re: N Feb. 8. ö 
b 0 1. at the Day given the-Sun boa the Sign 
Proper to the given Month; ſubrra@' the Day the Sun 
enter'd that Sign from the Day- f 45K e. the 
R 4 mai ind er into 5 95 87 1 3 70 am, 2 2 gin, 
(th e Sun's Motion in the Ecliptick in cd] Day) but · 9. 
87%. may ſuffice (for common Uſe) ſo ray 
groe of that Month's + Sogn the Sun i is in, 


\ 


; x 
he # ake CITE 


raw. 1 demand the Sun's 5 1 1 on the 8 ay 78. . . 
Auguſt? e a 59: 8 212“. 585 375 « TR, ”_ the | 1 
Operations, n Pres : WW Cv oath -- 5 


11 VVV Hef? 4 "©. 


* Multiply 8 85 "Us 
Ratio off 12 Days, 
i. e. 6 and 2, and, Tas 
to the Product 59. an 
for the add Dax. 


ä e 2. 11 the 0 be in 4 $i « $i different from the. 
proper Sign of the Month; then from the Number of, 
ays contained in the preceding Month, ſubtrac the 
Day of the Sun's entring into that Month's Sign; to the. 
Remainder add the Day of the Month given; that Sum (OE 
Wee into 59+ 97“. exhibirs the Dogs the Sun is ins. 2 


2 E 3 de, 


—— — £ EY 


A e 
5 wv - 
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* 


- * — - 
- _ — 
. 


" . a, 


: 5, Aug 0 Gb, the Sun i mi i a 249. 38. 92 
og July 31 Days— 1: in Aug. the Sun ent 
I9 3 winch Dar to he gre nee op the Now 5 6, LY 
8 . 45 ] Wee 


3 7 Be, my * ' 
, 2 . 4 * 


x Operation. | | | 
12856. a5 Days: A 
* 9 1 
4 Te CET 55 - 1 * 1 5 . | Mouktply - 
— AA INNROL 
Oo 7.453 504: ennie of $45 
| * r vis, 8 and z, 
. and add to 
0 2» I - the Prodyt. 
4 | : 59. 8". for 
5 ; — Va ee 
38: DOTY J ir O25 
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— * 
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Linms; . The Sun's Place e. to find the mare} | 
3 3 Pp 


Rule. Divide © the aer i into 4 ; Quatruns or r Quar- 
om thus; Fee] . l Tor N 


Is Or. v "I, Ix. * While the Sun 3 is in the. brſt 
2. Qr. S. K: X'S -and. laſt Quadrants, Y is the 
3. Qr. 2. M · *. Cneareſt Point; and when in 
[3 Q.. VS. W. N. 


ap middle wo, __ 5 IRS i 
fo the firſt. Quadrant, * Sund Ss : Longirade f 1s the 
Diſtance 0 the neareſt FquinoBial Point. | 9 ER 


ESL 7 5 
In 2. Qr. 180%. — O's Long. i 
In 3. Qr. O's. Long — 180. [0 
In 4- *. 300. ©'s. long. 


ok. © The Sun's greatelt N leaſt Meridian Alti- 
tude 3 at Noon on the longeſt and ſhorteſt Days of 
the Year at London) given, to ſind the dun 8 bia 187 
clination, and cop Latitude of the Place ? © tt 


* . ts: 0 
5 15 * N 97 $4 2 * 1 "38 of S. 49 


To: 


is che Diſtance 


wa. > 


1 *2Z a my ; 1 | we: 15 1 , 


neee . 


Example. With a Quadrant, (Foreſluff ar other I 
1 ; ſuppoſe I bad obſery'd on 5 22 


N .. 5 the e Soost ane , 6 


ws *® 


Their x. is [ai of the i 6x 47. o 1 


6 , 
1472 1 11 from 
28: 02 
14: 02. svn d * 7 of. 2 
June + 11 th 
3 December 4 | 2 8 
ä to; NERD bre. 2 : 2 
e of Lene? N. i . 8 1 15 
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; „ 0 F301 
Ta vie : 0 oy 8 en, 


1. Lat atlas 57 32 x. e 


Prob. 5 Given the Sun's greateſt Dectinach 
Place ; required tlie preſent” Declination, and Rid 


8 "The Sun 05 T9 30. of. 8 'Tanrus, bad tix 
farm Declination, (always) 23% 30, Ne. (or 85.) gi- 


en; bat A s Wenden and e Alcon: 


ex 
we 


— — : 


Jeſcribe the 2 mn or e 2 * * * TY 
4% 84 verge 1 ; 92 


Air 


1. With 3 half Tangent 90. = Chord of- Pry 


* . % N 
1 * \ 
| . i „öĩö 8 
wa 5 8 ® 
EY | . Ma 
3 5 — — » # ih 
. ; Ke 1 * 
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* * 1 * 4 4 * 
1 E 

1 110 „ a 
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* F 
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* f fs. 5 . 7 


Chord of 23 3, and draw the Line E u. C, fo hall N 
| tepreſent the North Pole, S the South Pole, * 7 8 

Equinoctial; and E V C the Ecliptic k 

3. The O. io & 277 zo“ his Longitude from Y is 30? 
;o! 57% 30 (for every Sign contains 369.) there- 

fore ſet off the half Fang. of 578 30 from Y to T. ſo 
mall T be the Sun's Place in the Eclipti ck 
„ 4. By Prod. 6. Geom. Prob. thro” N. T. S deſtribe a Cir 
cle (or Meridian) N. T. S, and it's dane, and the Perpend. 

T. is the O's preſent-Declination, the Baſe T B hi 

ight Aſcenſion (in the right angled Spheric Friang 
A&B I righi-angled at B, the Declination js thus. mea- 
5 (Qtereographically.) 1. Lay a Ruler bye 1 
7 C 


to cut the primitive Circle or Merithan in the Point 
. 2, Lay ff gay of the Chords from r to n on the 
primitive Circle. 3., Lay a Ruler over and N, to cut 
the other Diameter qr E quinoQis A Q ip p, (Which ie 
called the Pole of the Oblique Circle ae | 
4+ Lay a Ruler over P and'T, to cut the primitive 
4, ſo ſhall E 4 (B Tu be gqual za the Chord of the 
Suns preſent Declinatio fo, 
- x: Tim ighe  Genhon Y B (and all Semidiametecs 
from the Center Jis meafured 'by*a Line df half Tan- 
ents, ſo that you'll find Y B = hatf Tangent of the © 
uns right Aſcenſion from . 5 To 


F ; 0 7 ; * 4 - 
„ Ls 2 | 4 3%; 9 . 4 * g 
: ME 4 g 0 
4 a * 3 
| 23 
5 Cafes 


290 


Ebenen Smet. 


he guns 1 Declination- wg me 1 Ruſs of 


dppoſite Sidesand Angle: Thus o: 5 05 


N 8. OL . 75285 ert. bee. 5 8 D £2 Deol 
zo!. — 8. 249 305 —8. 19959; Ns. bes 
uſe . Sag is 10 a Northern Sign. 


As * 4 S.C.. Gen Dec.: 1. O. Long. . T. © B. Age. 


8. 90˙.— 8.660 30. T. 370% —1.556 13, from T. 


By Guiter's Scale Infifinitiifal. * ; 


The Ext. f. So. to 8 5 1 380. 'O cheat T. © 
reaches From 3 of. Des. 23®: 3 the 8. reſent 
Declin: on the Line of Sines, 128 25 A : 


ae f 90⁰ to LY ILY v7 dro {fin 3 


reaches 
N. B. In the ff! ge 5 i the. ag. Afcenſign. 
In 2. Or o BY n 
In 3. C. 180 CN BY y he 11g Aſcenſion- bers 
3 / In 4.06 Wm u ovodo 15110 e 
h een 201. B0713190 ene -c9 5 
5 N. this Problem ma e Tables of . — % Dake 
ad of 52 


6 Very, brief, and lenve: Re Operation to os LOND! OY 
2 Pyob. 4— Given che 'Sun's Toy 8 195 is 


: 999 5 1 5 greateſt Declination.? PE D 

27 hM s lte, Idee the ws FORTH ef = _ — 
© x Make MB Tangent Sun's Right Aſcenſion. 5 5577 
13 * (the Circle being firſt deſeribed and quarter ed, aa be- 
fore directed. 


2. Thro' the Points NB and 8, deſcribe the Meridian 


bor Arch of 4 Ciicle NBS) and find the Pole chereoß, 


AS directed in the preceding Proba Aare fie. PENA 
3, Make ZE a= Chord of O Deck '199-: 30'; 
kiying a Ruler over d and: p, to cut N VS in T. Laſtly, 


T * C, eh 2 5 ow. 


thro T and the Center: VL, 8 ah , NO: Ling 


$8 0 5 ; *'=Y : f 
9 5 * L = 8 * - 2 DB 4 
D * if 8 5 * 

pp . 


— 
* 


- 0 « * 
n a þ x 4 
— as — r — 1 Y 0 5 ” 4 2 2 2 + © 
' — — 
— — TE + 0 oe „ 2 „ — er Or es — — —— —- — CT — 
— > LY — 5 
el nme =_ l ar 
- — * — 8 . = 


eee 4 


| ee Eee 

As R 8. C. O pro Dec. 8. C. se bes 
ar Long. 5: 30 — 30 27: 300 of V. 

As T. O pr. Dec, 70 By 58. © Re. Aſcan. Co T; Caf 
de Sun's greateſt Declination, 23" 29 55 ER 


. 5: Gaza f rg 7 ge N 


— 
* L 


wy Sun ns} K Walt Aſcenſion, = —_ 
"F Brojeions.. Les the laſt Scheme. 


28 Make A E = Chord 23% 30. and draw the Belip | 
tic 
2. Make N A and N 22 com. Deelin. Bit 7092 21, 
from the Chords. Then with the Tang. of 70®: 21 
and one Foot in E and e, 15 two Arches to. interſoct 
each other above N. Then with the ſame Diſts. one 
; Foot in the ſaid Interſection, deſcribe the Parallel of 
che Sun's (Diurnal Courſe) Declination AT e, to cut the 
E e aka To) VIS ibe 0 . 
| 3 rough che 3 nts a 6 
| . BT e Cen done. Na" . ook 


, i! Legarithmetical,"..” 
48. © gr. Dedl, $. O pref. Decl. 2 „ $. © Long 
Some: * 5 2 8 
5 0 el 1 T. C. © greae Decl, 80 | 
? Right 3 vp che from Y 35 30. Pp 
Prob. 6. If the Suns Long.. and Aſcenſion were 8 n 
vol, to find the Sun's preſent and greateſt Declination, 
x hich is the reverſe of the laſt Prob. Then it is, 
S R .. T. GR. TR 1 80 N to — VR. 
e Detlination,' | 


- # 2a P , 


A 838 5 25 ot 
48.0 © l. Aſcon, Lie 8. C. © Long; die 
greateſſ Declinatioon-.1 F 
Frob. J. If the 1 * Longitude an 1 Deelinati- 
ee 


5 Ned 2 ven, to find the Sun's great 
Aſcenſion, ns e ee 2 


, S: : 
G : 3 
£, 7 N f * » pt | 
? N 2 Y * 
| 7 ; | ; | | 1 q | 
*. p 4 4 4 1 L * 4 5 ; . 


r K 7˙‚ LKK EE . IS Ar . = 
N 8 5 * * * r 2 3 a „ p 3 9 : watt A — lt 8 9 
; 93 ; R X - Apr N $4.44 n | 5 : K 
4 \ 
8 . 
= 
X £ 
* 88 — 1 « 
7 - 
s 
5 | 


=) 4 wy * [5 "= 
en en at eat wn „ * = 
. Re 4 Gat 4 Os . W 7 2 * N ii 
2 pg, Han Vid „ b : 
c 3 Os 
9 F * 1 * v 


$42) 77 
125 4 Ann , p 4 


$5.9; eie . 1 | © proſege Deel, 4 
5 greateſt Declins tion. 
ASS.C-© 2 „ * 8 c. © Long · 80 EY 


Right Aſcenſi | 
| ary 8. The Tacktude of. the Ship (a, Ph 8) 439 : 20 on 
Ne. and the Sun 8 Deelination 7 given; to 9 1 l 
| wn on Sun! —_— 8 Wi Weine de —_ 
which is rims the - ſing ar Se tti i 
er of E be ing ork 9 
8 The circle 1e deleribed "(with 3 thor. of Eon) = 
and quartered, make Z the Zenith, N the Nadir, and —_ 
HF O, the 995 H the South; 0 the Yorch E . 
and Y the E. N Welk _ thereof, - * — 
0 / | FORD 5 N 16 
2 : 50 | | | | 
"Miko o. and 2 28 N es 28 Chord of. "8 


* at. 43%: 20, N, and der the Axis N * 85 and che 

uinoctial E pe 

3. Becauſe the Dedineeion; iven is North, e 

Fatalis of the Sun's Declinat on, (7: 210 from u the 
North Pole, as was directed in the 5th Problem fore- 
be g. and it will cut the Horizon in T. 3 
| Fhroug h the Points T and 8, deſcribe the Meri. 3 
8 Jin Circle 5 n T 8, which cuts the Equinoctial in Bz fo 
ſhall TT be thie Sun's Amplitude from -the-\Eaft' or 

Weſt; and Y B the aſcenfiongl Difference; and both 
of them meaſured from the Center Y by a Line of balf 
_Tangents; but to determine their juſt 1 b 
Calculation nnen WN are my 'roportionſ 
lx. „„ 75 „ * c 
3 . >}. 2 | 


> 


. the Right-angled Gen Triangle Y B T, R. ghts 
ngled at B, is given the /. T V B, the Comp. — * 
ar. * BT the Sun's Declination ; to find W. T, the 
plitude, and VJ B, the aſcenſional Difference 
(by oh ſite Sides and Angles.) * 


As S. of E. Lat. 5 © Decl. 2 52s; . 8. © 1 
8. 463: 40 —8. 290: 39 —$.90 — 2785 123 Fog. 


x #4 


_ a 7 = 8 wn nn into > Poins o : 
bo Compaſs, e 225 e 
E. N. E. N. 4 Surg GN. 1 

And W. N. W. : N. d Sun-ſerring 754 * 44 


For, Note, If the Sun's Declination be Ka . the 
Amplitude i is to the northward of the Eaſt, or Weſt at 
Sun-riſing or 15 * if” 7 I be Foutherly, ro 
the Southward ; 


: * ＋ Late 55. © Del, . 8 ® Aſcen, 
.. 1435 20 T. 19”; 39 — , 195 41. 


By the firſt of . Proportion may the Tables of 
Amolicade be calculated, | 

Prob. 9. The aſcenſional Difference given, or found, 
as in the laſt Prob. to find the Time of the Sun's riſing 
or ſetting; with the length of the Day or Night. 

Rule 1. If the Latitude and Declination be both North, 
or both South, the aſcenſional Difference added to 6 | 
Hours, gives the Time of Sun-ſetting; and 9 | 
«therefrom, Sun: riſing. And contrar ry. if one be North, 
. and the other South, ſthe aſcenſional ifference added to 
ours gives the Time of Sun-riſing ; ; and obe raft 
= - ri (In Ting go ee, "he ey Sag 

; þ \ Example * p Or, 
Let 8 bett bo 43% :.20; No. and Sat Declins- | 
-tion, 190 39 N. an aſcenſional Pikerenet 8 A, 
e laſt Krob. oth J pry e ; Y 


subt. ß 4b: 41 16 Time of Sun. rig 


32 | F Divide bythe Ratio ef 


3 


| — 25. vi. 5 and 3. 
2 5 *. . 6 „ FLAY YI * 
5 51 56: 1“ n 


, 


ene oli 22, 1 1 
7 3: 18 : 44. Suns Aﬀen. x. in Time; 
F 4 M165 4 Wo DENT, a 


; 7: 18 44 Time of San - ſetting: 


© R. Doub. 9 ah: 37: 28= Length of the Day. 4 


> a. 


© $ Doubs ;--: oh: 22 132 Length of the Night. 


| Rule, 2: Is becauſe the Hour of the , Sun's ſetting; 
ſhews the Time elapſed” between Non and the End of 


Ly 
7 


the Day; and which is therefore equal to half the length 
of the Day. Therefore, if the Hour of Sun-ſerting be 
doubled, it gives the Length of the Day, or Number of 
Hours the Sun is viſible above the Horizons * 
Again; becauſe-the Hour of Sun-riling ſhews the 
me elapſed, between the Time of the Sun's riſing and 


 Mid-night ; 
length of th 
doubled, it give 
By this Prob. ma * 
ſetting, and lengttf of D 


pad"which is therefore equal to half the 
"Night, If the Hour of Sun- riſing be 
the length of the Night. 1 
y our Tables of the Sun's riſing oft 

'or Night be calculated. 


3 


* 


A 
Alſo in the foregoing Tangle YB T, may the ſuc- 
ceeding Problems, 10 and 11, be reſolved, viz. EE, 
., Þrob. 10. If the Sun's true Amplitude obſerved (at 
Ses) were 27 32, N. and the Sun's Decl. 19: 39' N. 


and the Su 
Latitude 


s Decl. 199 : 39. N. alſo given, to find the 
the Snip or Place? The Proportions 


S. O Amp. „ : 5 © Decl. . S. of Co. Lat. 
.S. 232 — S. 90 — . 19% 39 —8.,— 469: 4 
Whoſe Comp. to 982 is the Lat. 43%: 20 North. . - 
Trab. 11. If the Time of the Sun's riſing 4b. 44: 
or ſerting 7h 18! : 44 conſequently. the aſcenſional 


7 


rence 19“: 5 ; with the Sun's Decl. 19%: 39 N. 
n | 2 


eregiven ; to 


the Lat. Then, 


As T © Decl. . K: S. © Aﬀcen. x. .. T. Lat. 
T. 1960 39 — S. 90—8. 199: 41—1. 43%: 20 N. 


— = . g 2 * | 
eſF 
. : % Fe 

F 8 1 . 


* 


» ” Q 
, iy >. 5 
as Made teh edi at Fo VE - ** * 8 
2 " - 


I WOW SIS" OT * * 
* 1 4 ka , 4 
Fo x * os. 3 
. , * 


2 5 ' + 1 * 
\ * 
q * 
by po „ * — x q 
| 1 3 1 2 1-4 10 
£ Ze f X my on * ” A 


* | . 5 1 | 1 1 3 
: Theſe Problems 10 and 11, may be of good Uſe to 
the Mariner, when he cannot have an Obſeryation at 
Noon for the Lat. but by the Benefit of a clear Eevning; 
having obrain'd the-Sun's Amplitude (with allowance 
For Variation of the Compaſs) and the Declination, for 
the Time given; (or the trus Time of the Sun's 4 
tag obſery'd) he may, by the help of tHlieſe, find 


ls . 3 1 f 1 = 5 
Prob. 12. The Lat. of the Place, (ſuppoſe 35 3%, N.) 
and the Sun's Declination (admit 23? : 30? N.) givers 
Azimuth de & 


* 


go find the Sun's Altitüde (Height) and Azimu 
A 


| Projecti ons, 


* ? 

. Having deſcrib'd the Circle and quartered it, ſet 
off the Lat. and draw the Parallel of Declination, as di- 
rected Prob. 8th and 5th. The Parallel of Deelination 
cuts the Axis NVS in T. Then (2.) Draw though Z, 
the Zenith Point, the Point T. and the Nadir, u; an Azi- 
muthdCircle, ZTB u, it will form theRight- angl'd-ſpherical 
Triangle «BT Right-angled at B, the Axis NY'S is the 6 
Clock Hour-circle ; and B T isthe Sun's Altitude, and 
VB on the Horizon, the Sun's Azimuth, from Eaſt or 

TY I Hour af 6. Each of which may be mieaſur'd 

. by Prob. 3. e o 


tees 3 | 


. the San s Altitude, 'twill the 1 of o 
gr Sides and Angles, -ng 85 * „ 


* 8. ＋ Decl. Y T: : 5. Lats. $. Sun's Alt. at 
82 32 — 8.130: 24% 


| 90.8. 2395 308. 359 
For the Sun's Azimuth from 75 Eaſt or Weſt, 


As T. C. Sun's Decl. 
T. 662: 9. —8.; 900 8. 54%: 28 — 19: 28' Faſt; 
W if in the Moriitng,; 2 8 Welk northerly, if in 
the Evening. Wherefore the Sun's Azimuth 19: 28 
traQed- from 90, gives the Azim. from the N. 50 
2 Eaſt, or © nou the E. E. 2 E, in the Morning. 
" Again, th e Sun's zimuth 19: 28 found above, add - 
d to 909, gives the Sun's zimuth from the Soutli 
log? : 2 towards the Kaſt, if it be in the Morning ; but 
if the Obſervation had been in the Evening, 
Azimuth would have been W. N. W. 1 W. 
Note, If the Declination be contrary to the Lat, that is; 
3f one be North, the other South; then, inſtead of the 
fow man \ before-fouhd, it 


our of 


Prob. 13. If in the Triangle Ps wiz. TB. 7. 


were given the Suns Altitude at the Hour of 6, (136: 
24) and Declination (230: 30) to find the Latitude and 
Sun's Azimuth at the ſame time; then ſay by the Rule 
of. Oppoſite Sides 2 Angles, N 

4 8 © Decl. * = Se 


© Height 1 18. Lats 


* 23? 30. — 8. go? — 8. 139 8 4 8. 3 


Again, 


s 8. C. O Alt. . : : S. C. © Decl. 
As & 160: 3 —5.55 9 — 8, 668 


Whoſe Compi to 909. is the Sun's Azimuth from the 
Meridian, or North and South 700 . 


Prob. 14. If the Altitude (139 9 24 ) and Azim. (19% 2 


8. C. & Az. 


18 were given, (in the aforeſaid. Triangle) © to Kad : 


tte Lat. and Sun's Declinstion, 
Then ewill be; 


— 


4 T. Sun's Azim. 


the Sum 


gives the Depreſſion, and ſhews + 
70% * the Sun 1s below the Horizon at * 


3 S. C. 19 23 


nnn tt 


bp Fern 4 > 
- * - OE 
— rr 8 ———— Ie ee 
— — & 
w 


15 T. Sun's Ale. „ * Sun's Aim. 9 7. c. Lat; 
. 13 :24 — 8255. — 8. 1 οτεονε . P. 345 32 
Whoſe bang. 8 to ni 315 the a: ara oy "North. &7 


* \ 
d 


Again, 175 #7 Z 5 5 = 
1 8. C. & > Alte: 8c. © Ain. Leg be 
—8. 90—8. * : 36 —Se 70? 328. „66. 30 
Whoſe Comp. to * is the Decl. 23% 30% Nortbz. 

Prob. is. The Lat. of the Place; "(fo 1ppoſe_ 3522 8 

North) and the Sun's Declin. 5 before 297: 36" 5 

ven; to find his Altitude, an the Time When * by 
1 Eaſt or Weſt: 

In the laſt Sebeme to Prob. 12. bavibs drawn 
Circle, quarter'd it, and ſer off the Lat. dra won the hy 
NYS; Equinoctial G, and tile Parallel of the Be- 
clination, d Te, which cuts the prime Vertical, or fir 
Azimuth, V Z in V, then through N J and 4 8, draw 
the Meridian NV 1 cutting the Equinoctial at Right- 
angles in the Point u. So that in the Righr-angled Tris 
angle V uu, will be given the . U i the Lat. and 
the Sun's Declinat. 2 v; to find the Sun's height, V v., 

d Hour from 6, F; each of which is meaſur'd on 
the half Tangents ; Logarithmętic. by the Rule of 82 
poſite Sides and Angles. 


AsS. Lat. . S. Sun's Decl.: TY 8.8 At. or 1 W. | 
$135" 335 8 2 + 3x 8. go BIBS 


| 7 85 2 Again; e F Ly 

ib R . c. Lat,: ns Sun's dar, 5 — hour gem 6; | 
90— J. 54% 2g— Te 23% : 30' Se 37? 2 25 

ich reduces into Hours (is th : ts; : 4D and ſhews 

how long after 6 in the Morning it is eder the 

Sun be due Eaſt, and how. long before 6 in the 

Evening the Sun comes to the Weſt. Wbarelorg = 

0, or — — — — ch: 

add the Time above — — 5 100 


* h Time the. S. 77 
um is the Time the Sun is 2 n 


Fg or, . n „ 
Vida 999 = — — Rs 5 30 
Subtract the ſaid Tine 9 04 


= 


Rem. the Time the Sun is due Weſt * 4+ ah 3 


the Afternoon. 


EY 


„ If the "ry and Declination given a bal been ons 
Foes * the other Sonth, the Sun would be under the 
| Horizon, and the Queſtion of no uſe. 
Prob. 16. In the ſame Trianple Y n v. let there be 
iven the Saus Height (43.::: 19). and Declination (234 
North) to find the Lat. and Hour of the Day ? NAG 
ſay, By the Rule of oppoſite Sites and Angle, 
As S. © Alt. R >» .S. O Decl. * S., Pat. n 
5 en eee 3. — K 375 Fe N. ; 


2 


1 hs Again, for the Hour. THEY WT be Fs 


o b 


As 8. C. © Dec, „. E . Ait, 8. Ce. — 


— S. 669: © 9 8. 90. 8. 46 241 Nd I, 97.019) 


„ 
{ 
[| 


— I 


9 1} N 455 from 6 AM. or P.M. * 
"ok 17. The Sun in the EquinoQial, this Lat; of the 
Place (ſuppoſe 51 N. and Hour of the Day, Rem ＋ 
— 4 Afterngon, — gh 2 + in the Morning, each of hic 
pre. t 3 diſtant from the Meridian or mm ow 
b Sun 8 Height and Aximut z. 


5 8 | 


gp) 3b! from ch. . N 
zb. 2 from 6 a Clock, 
(or the, Center 75 <A 
Bak reduced. into 

1 and Min, 3 38 ne 


5 es "Than." the irre 
drawn, quarter'd, and 
noted g Z u, and.H **\ 
: 2 and the Axis NS + 
d Equinocial 2 
Ae by, he help 
ab. 5 19 10 N . 3.34 ü 8 | 

_ repreſents Noon, e- 8 
ann 1 e e 


Make. Y E = 4 Tang: 325 30 95 1 5 e 6055 6; 

e e reel 25 Points, 2 B u, the Axinut i 
Cirele 2 Then in the Right- \ngled, Triangle, 
JCB, Righrangled at C, is given t e LC VI, the | 

3 Lat. 389: 30), to find the San's Altirade CB, and 

Aximuth 0 C. T herefore it will be by Lott. pr. Rule 

of Ron Sides and | Angler, | 8 


ies ot 1 


* * * 

I < * E Ly 

7 V 9 9 * N ? A 
4 * 

* 
$ - 
* 
| its 
£ 


ting.) 


As K Sher, from. 6 CPE 3 Aer, 
8 90 8. 37* 8 ITE 3o' ene 


45. E. hor, « „ i 5 TG | 
T. 5 30 — 8. —5 10; 300 T. 305 f * 
— which added to 90? ==" O, yives the Luimuch How the 
orth, to be counted Eaſterly, if it be} in tho Morning 
ut Weſterl if it be in the £ 
rom 90 = * H gives tlie Azimuth from the South, to be 
counted towards the it be in the Afternoon 3 
but if it be in the Moriting, towards the Eaſt. ; 
Probe 18+ If in the ſame. Trang Y C B, were given the 
Fun: Altitude, when he! is on the- gaifoctial (a3 : * . 
and his Azimuth (300: 59 from the Eaſt or * Worry to fin | 
tire Hour of the Day, and Lat. of the n | 


The Proportions by Logar. as; 


* % 


; A T. © Alt. ©. Be 7 28. S Azim. T. Bat. | 


— T. e 1 59 e $4 „ N. 


* 7. 


And; | 

AsB 8 . © Air. : : 8. C. © Akim. 0 80e 4 
2 S. 6959 : 44, —8. 59% : 2! : Fo 

1 Who Comp. to go? is 520: 300. Or in Tims 5. zem 
from Noon: Therefore, if the Obſervation was made 


in the Morning, 'twas öh. 30. if in the 871 | 


zh. 3om3 
T migbt enlarge to a great number of Qu Queſtions, in 
the application of a Right r regs Triangle, to 
Aſtronomy; but I judge the e ſufficient, with due Ap- | 
Plication, to the Mariner's Uſe, in finding the Lat. of 
Azimuth, Morni „or Evening, when he cannot get 1 
Obſervation at Yoon. I now comt to ſhew how he may 
find the Suns Azimuth at any _ of the Day; 
(except at Noon, «nd when the $6 is Tiling” of ſer- 


probe 19. Gives. che Lat. bf the Ship or ; Place, 11! 8 
70 North, the Suns Declination (235 os ) and Als 
1 


dee, or Height of the Sun (49 fad the 5 ure 
* 2 Zo the Norrh or Sourh'? | Fo | 


/ 


But ſubtractec 


244. ; 15 * 3 
* Zn. Alſo the Lat. gn : 255 ſer off the Axis N * 8 
ann ial,” Q dr l 
; Jeſcribe the Pari der of The Dhctiaarion, (with i * 
Comp. 66® 300 after the lame manner as was etted 


| in Prob. 5, 48 6. SIP 1915 1 F. 
J Aﬀey or the ſame gane, 4100, widi ihe Comp. Alg 
40 : 200, deſeribe che ParalleF of Arima 7 q, from | 


Zenith, as you did the Parallel of Ben de, from 


N. the North Pole ;- theſe two. 3 interſect each 


other in O, che Place of the Sans. 

\ - 4. Though N. N. © and 8. deferite « Meridian Cirdle, 
5. Alfo.thro' the Points 2 and 1 dra w. n Avinark 
8 Z On, and it's done; then in the; Oblique 


7 riangleN Z ©, is given the chree Sides, viz. 


Z o Comp. Lat. 389. 30; N. O the Comp. Decli- 
nation 662 30. and Z © "the Comp.. of the San 
Heigbe⸗ 40. 205 to find = Anzle NZ 
the Sun's Azimuth from the No 


Aimmeb from the South Part of. the Horizon H, and ei- 
ther of them may be meaſhted on the half Tangents. 
Thus EOS E H half, Tangent 90. conſe uently 
HE TE, OS 180%. therefore Ee. meaſured on tlie hal 

Tangents, and added to go? = E O is = the Sun's Az+ 
muth from tlie North, and, Ex.meaſured: on. the, half 


O, Which is 
rth Part of the- Horizon 
O, and te O on the half Tangents, alſo H * is the 


le 1598 


+ The 0 Circts being deferib d Fg 33 4 1 wich 11 H 


— 


Tangents, and taken from. gas, * H e, the Sun SAzimuih 


- 
* 


M 2 DE from. 


| -aby 2 Pra s, - 
from the South. Or ured the backward by 


of the half Tangenrs fri m 95. counting 809. 109. and 
added to 709. 200, &c. gives the Sun's Azimuth from the 


Fouth as before. 


But to determine the juſt Quantity of the Sun's PTY 


mtb, from the North or South by a Logarithmetick. 
Calculation, you muſt obſerve this Rule ;- 


Add the Tr py of your Data (given chings)/ 


: together, and find the Difference between their half Sum; 


and the Comp. of the Declination, if the Latitude and 
: geb ap re both North or both Sourk';; (but if the 
atitude and Declination gre one North, che other South, 


9950 the bal Sum from the en added | to 


Then to 5 leihe. Comp. of the Logarichms ; 


: of, the Sins of hy! Cory of IIs Lat. + add the 


Logarichm Sins of the $:1 E 2 bebe, 


half the Sum of thoſe Four E Gres the Sine: 


Comp. of half the Suns Axünuth; from North in North 


Far. and from the So oh of in South e 


To Comp. Alt. 40 5 — 641 aa 

q 5 Dec. 66 : —— 

2224 _ ann ; s DX 1d 
Sum = = bs 49: — — 8. 9979tis 

F An 11 | 7. [Dk { yr 19. 705655 

n [; 8 : us : 1 ö 1 : 

1 4 9.702846 

5 | Ty 4 ng f ö 

FI r Ae 5 ; G e 8 

8 5 „ * f 4 n I 1 L f * e = 


3 2 


, 7 4 * "FP 4 * 7 * 2 * *** W 3%; ” „ "+ — 1 5 . 
. * * 1 TI IF 2 2 * © SIA : . 4 4 F 2*J < 
1 IG 75 « ".* 2 1 SEA" 4 ” 74 > 
; R a 7 2 7 + = 
£ - —_ 1 4 2 - 
* " c : * « , * : bed J * 
” » 2 4 
J 4 7 N ' 3 . 
9 
. 4.34 . : 
4 T N * 
L - * 


Ae F 
E 0 91 l e e ” N 
| fin. cen 79 2 2 Gt the Avi. nix A py - 
e 59 4 e e, een 
1 tn ** . — „ 15 
Sus Atith.. 119 : 24 from "hi North. 
Sabrac from 180 : 00 Ss -M 4 1 


Suns Kain. 60 306 5 fram th the Sour, 


Wich turnd into Points oh the 2 is. 5 
78 ; . +27 $a's Be” 
12 * . 377 ſo he: the Sun 1 185 8. W. b. W. Twas 25 Wi. 
Gen l ids 3 Morning 
if the: Garin; was da! in the Afternoon, . 
. Note. The Comp. Arithmetic . of the two Log. Sines 
in this Example (or any other) is found by ſubtracting 
each Figure in the Tables from ſo many Nines, (or 
9-999999)and ſetting down the Remainders. 
9 . Fa TAG 5 = . 30 85 the Sun's T4 7 
235, 30“ $ Alticu 497. O's * ta ſind 
Azimuth from the South? 5 
The Operation is the ſame with aha firſt Example, on · 
Ty as the Azimuth there was accounted from the North, 
this finds ĩt ſtom the South Part of the Horizon, 119% 
vo * from 180. remains 60% 30, from be ; 
tha Sun would then be N. E. b. E. 30. 15 
Eat AM. or . ane N. W. b. W. 35% % W. ie. 
M. or Evening. 2 0 
Fan. 3. In Lat. 519, 30. N. the Sun 8 Decitpacte... 
| on 13% 30% S. and his Alt. 29. 40. wheres is the Luc g 
Azimut from the South 7 2 


4 
45 21 * * . 
e 857 a ** 


» 


Tick 5 8 Ry 

1 38: 30 — §. Eo. Ar. o RES lrg 
Tot Co. Alt.. 70 2 20 — 8. Co. Ar. st W 
en from N. Pole 103 . 30 = 


7 


P, 4 o 7 
17 * 9 
\ 


79 : wg $8 . W * ov 4% + 
1 IS , EG . - ; Rs 1 


* 


3 1 = 


Ts EINE are honda 
„ . 2: {40 eee. 4.661609; : 


| Bo 2 Ae Ho e S NE 18-8821 2118 | 

3 — 5 MF ——— — 
| . : qe pore 25 8 d 

8 | Dau» . 


; 366 3 — P. 


" Doubled is 147. 56'. © Azimuth i the N. And | 
the 2 Azimuth | from the North fubrrafted from 1800 . 
gives 320. 04. the © Azimuth from the South Eaſterly; 
1n the Morning, or South Weſterly Afternoon; whi 
is X B. 545 E. A. _y or. : S. W. VA 2 
* 2 In the Lat. 70, 100 5 . © Beclin. 139. - 
30'. 0 vw bis Alt. 19% 40%. ; what ie che e Azi- 
mut | | F 
Addi the Doclination to 9000 and is; 1030. 30. the 
| * Sun's Diftance from the South Pole; 1 85 work as in the 
third Example, and you'll have che $ . Free from 
the South 147. 56. (as before) Which ſul tract from 180? F. 
leaves the Sun's Azimuth from the Norch Eaftward 332. 
dog. or N. N. E. 99. 3% Eaſt in the Morning, and N. N. 
Ws N „11 W. if che blervation had been i | the After- 
y I 2 Ki! 5 
5 Theſe are all the Varieties that can happea in finding. 
5 — Azimuth. chi 
Like wiſe the Sun's Azimuth may be found Lo uit; = 
metic. at two Operations thus: Let it be 48 in firſt 
Exam le, viz. ne 51% 300. Suns Declination 48. ; 
30. North, Alt. 399. 4%, to find the Suns Azimuth, 
having made the ſame Pre Aration, as in the foregoing 
. Examples, and found the Comp Lat. 38.4 Comp- 418 
400. a0, the Comp. Declin. 669. 9e. ths half Sum 125. 
40, and Diff. 60. 10. Then ſay, eee SO ABS. 
As B: . S. C. Lat. * S. C: Alt. * 1 4th Sine 
— Fs _— 8. WO . —F 40%. 2 —S. 8 9 


8 25 3 vs. F 3 
Again,” 1176 216; 352 4c) 5 
As 4th 8. 8. 2 Sum? 2 pig 2 500 Phew. 
— S. 28 46 . 22 . 100. oy 149. <>, 
To hos 180 Nane — 1 10.0008, 
py 45 $ = is 19-4056g 
5 . e Sum 9,7 910284 
| e E . 8 — a 
8. c. 15 155 : 42 „ 3 e 
r ==, 3 
dum 119 : 24 is the Sun's Aziourh from the 
— — 


8 


| North as in the Fee before found. | Ty j 2 


s fa" — 


. A1 „ eee 1 5 10 en 5 
„ b BY — oy G Seals. ug At 
1 . S. 90%. to S. C. Lat. 389, ia Si 
A 8. C. Alte 400, 20% to HG 23? eg 
the . 
Thi Ert. 5 g NI 3. 739.46. to 8. 739.40" on Sineg 

rencheg . "Dif, 6, 475 to S. 149. El n che Sines ; 
againſt wich underneath on the verſed. Sines, U 
9 5 24 che Juns Azimuth from the WR. A as 
ove. 
Having ſhewn how to work an Am 
Azimuth in the preceding Problems, (w Fe - FLY as 
Sun's true Atplirade or Azimuth, 5 diſtinguiſh it 
from the r or that obtain d by an eee 
Sompaß, at has Variation; - 8 . ee t. 
eur ce Uſe” bf the Suns An DINE. 


1 * | 
1 0 0 e el 700 


Harter ewe 1949486, vs: Dom 
4 — — F * 22 Gen 1 2 Ph © 13 2 
EY x Eng, 5 bY e 12. 2228, Ar 
Fs "Comput Aifers ito This Mihai 5 ot jr ea 


5 als, in theſe fey 1 Gant 
of Things, 1 pon the raund Rox, whe ein * the 
Fly and Need ie, is fafteried © broad Leet ws — * 
half of the Limb thereof is 

divided into go% numb rell ; 4 | 
from the Middle of the 79 25 ar 
Diviſions wig WAYS, 2 10, 50 


SY I<-. gb to, 


gh: 1 a Sig 15 5 9 ob 


Be 545 
1 down win 4 kin and on "Octagon © and 


1 the Top vt rhis Sicke 490 05 0 Nhe Middle ef the 
Index, is faſtened a Thrend or Lute- ſtring, to fh tha 
Shadow of the Sun, upon * 1 is on che Middle 
* W Inden, 70 | ES, 

En And 


£ 7271 "WW 


* 
} 
# } 
£ 
i 
$ 


3 
. 
ö 
Fi 
; ' 
| | 
\ } ly 
5 
* 
* 


7 8 9 . Z 
* * — 
2. 5 : * 
* F oy 7 3 
16 63 
* 


Northward of the Eaſt aſt then Is. che Azimuth 
e 


| the Eaſt, then would the 


f * 8 NN 21 
9 * ; 1 * o 
N 1 

= 


Uo, the n Quel. 


And by this Means of placing the Index upon FA 


| Circumference, the Degrees come to be as large again 


as they would. be, if it moved Yoon. the Geargrghy et | 


| Lib. 3. Prop, 40. 


This broad Circle 15 craſſed at A Fs Anzles with. wa 
Strings, and commonly from the Tren of theſe 
Strings are drawn faut ſmall black I on e, Inſide 
of the Box, for. 17 1 the Inſtrument tim of 
Obſervation, by. the four Lines that are .alſo.drawa. a 

rigtic Angles, on the Superficies of the Fly. 

This ls, paſs, ies thus fitted, is hung in ſtrong | 
Braſs Rings, and thoſe. alſo. faſtened in, to, à ſquare 
Wainſcot x fied for, hae Eyrpoſe, . 8 che Ware 
. 1 1 1 Ls 7 
1. To obſerve with this rument, «has for an 
NN rectify the Braſs nee on the Eege of the 

ox (by the Needle and, Fly. within the Box) according. : 
48 the Nature af: the | Obſervation goth require: 55 

For if the Obſervation be in the orenoon then you 


| muſt put the Center of the Index upon the Welt Point 


of the Chard or Fly Within the Box; and ſo- that the 
four Lines on the Edge of the Chard, and the fouc | 
Lites by. the Iaſi ide of the the Box, do always” c nears 
The Inſtrumeũt ging th us, re&ified, Th N e Index 
75 the Sun, until che Shadow of th peozheneutal 0 
d fall Gireffy. x into the very Sig 5 Rat is on che 
hack, and alſo pop a Fine that is in the middle of the 
Index; then at the ſa. ne timę will the inner dge of the | 
eo cut ng 3 ind inute 14 the $ 0 d nt 
cal (or compaſs) Azimuth from t t orth- 
ware: 85 Southward ; as far ih Haſs # » ad | 
+ Example: Suppoſe. the Iaſtrument be Nedißed, a5 before 
is ſhewn for'an Obſervatiorq..in the, Forenoon ; and tha 
the Index ſhould - ent rc, upon the AN of he Sun yl 
L 


80. frem the Mn or elſe 1009. from the OE 50 
likewiſd if che Index had Fu e to the South Wards of 
e, Azimuth be 50, from the 
South, and 10?. ſow the Narth. ; | 
That th e. 'Compals Tanding in this Polition. 3. 
an i” the Fin ot the Sug be le than 47 deg- from 
os, Mea lian, an and yo ou turn the Habs tqwards che Sun, | 


o off the ivifions, on the Limb, and here Fan | 


i be a, Die Wl LAT 4s it now i ſtands. 


+4 ; Jv . 
22 * 79 * 25 22 1 of 993 * .. N N — r 10 


f A f | —— — 


i 


: N 9257 


t en n dein GH. 6g 
| „ Therefore you muſt turn the Inſtrument, juſt one 
9 or Quarter of the Compass, vx. place the 
enter of the Index on the North or Sauth Polnt of the 
Chard, according to the Sun's Foſition from yqu, and 

chen the Edge thereof will cut _ Degree of the Sun's 

. Azimuth from the North or 3 þ 

hat which is (aid as to the Uſe ob de Agi Com- 
122 when the Sun is on the Eaſt Side; the like is to 
e underſtood with the ſame Reaſon, yu _ e 


Weft Side of the; Horizon: * * 
2. To, obſerve.ay. AmBlicude by. the inch, Come 


poſes . 


* 


* K 18. 
1. If you W e it in Morning at Sun-Rifi ing. turn 
the Center of the Index right over the Weſt Point of 
the Fly, and rectify the In rumeny by the Lines within 
the Bax, to the Lines on the FE. 
Ihen looking chrough the Ko turn the Ader 
towards che Sun, until you cut the Body of the Sun with 
the Thread at the ame time will. this edge of the In- 
dex ſhew the Degree of the magnetical Amplitude, upon 
Fg 87% Limb, fram the Eaſt, Fixhex, Nactherly, 
Souther 
wt But 16 00 you take the Amplitude 3 in the Evening a at 
a then you muſt put the Center of the Index 


rent the Foint of ens r and proceed as before. · 


aalen, LY be obſer * in taking the eee Knee, 
and Ampltiude, 

12 Tis beſt to take the Azimuth when Ao Son i is not 

very high above the Horizon, becauſe the Motion of the 

Sun is then more eaſily obſerved. 

15 01 Becauſe of theRefraction of the Vapors near theHo- 
riztf, which rhoSuy capſes to appear in theHorjzon, when 
inder. ke is abgut 30 Mig es below it; tet ofors When 
* abſerve for the Amp itude, let the Center of the 

un be about zom or bear bale” His apparent Diameret 
zam above the Horizor enn een 

When you obſerves Fry the Azimuth; st that In- 
| Hand to, bbſerye the Suns Altitude with" a [*Fore-ftaff, 
Quatirant, or Ani ener Sa AVG out Uſe ſhall by Hhewn a 
a little farther)* AN : 
4. To find at char rake of Time ee for 
the Azimuth or Amplitude ex the Rees Declin. and 


* 


Late the ps is in: Bf hy i OS 5 


t 15 57 * 


e e . £3 27 
3 * 


Py 


17⁰ qa Aim. and 


Admit Ses, September the 9th, 17 2, my Ship was 
yeſterday Noon Mar Lat. of fig; 30. North er. Ae 
Count, the'Sun's Declination was then, 19: 25 N. but 
having run South-weſterly till che Morning 6 o Clock, 


and made 45m Southing, Þ would know the Lat. df the | 
Ship, and Sun's Declination, for chat time 7 459147 30m 


| Ys 55 = ne the Lat. of the . 8 a * 


22 10 ex AN 


* Sept. _—__ A2 bg. 1 2 25 1 
| Suns De 10s 1 „ 70 1 


9th by 
imer ere ee 54 n 


0 ; of / 
A 


8 342 . Kenn 
1. 24 give 23, what 16, Time ? Pace 2 5 | 
which ſubtracted from 1® : 25˙ the Sun's 'Declination Re 
North decreaſin ap give 1 05 North, the Sun's Decli- 
nation for the Hour siven 7 Lach is near pon che 
time of Sun - riſing.) 
After the ſame mon + you may find cha Lat, and 


Declination for ang . Hour from Noon; or at the N 
you would: obſerye for the Azimuth. ; 


5 To find the Pariation of the Comp Won m obs San's true 
| Amplitude. or Azimuth, obrain'd by Prob. "es and 190% of 
Aſtronomy foregoing ; and alſo the Magnetical Amplitude or 


Rater, 4h, e 4, 9 2 "the 4 e and ee 4 
Rules 


9 $ * 
11 — EX: * 3 + 0 ; , » ps 


* 3 | 
"Definition. | 


"6 gudiag out the admirable Vito of hs Loaf 
ona Needle touch'd thereon, doth point to a meridior 
Poſition, and was the greateſtAdyantage to Navigation th 

0 ever happened; yet in this uſeful Arcanum thete is fr 
DefeU (from erer Cauſes T have not room here to 4 
ſpeak of) that the Needle, tho well touch q in the Mari- : 
ner's Compals by the Magnet, yer admits of ſeveral 
Variations in differen Places, Eaſterly or Weſterly, more 
or leſs, to above zo Degrees, which the Mariner ſhould 


carefully obſerve at all Seaſons, i Ye A 8 his 
r to he knows not where, 17 770 ic y e 


Therefore to proceed + * 12 on 42 * 
roſe | ; | 


laue of the cube. "I 


The 88 of be Compaſz, in plain Terms, is 

but the Differ nce Eafterly, or Weſterly : 2 
th Point of the Sea Compaſs declines, or 
| brats 8 2 7 true (North, or) Meridian of the (ter- 
faqueousGlobs of) World ; and 4 6 faugd by x the 
ES Rules and Exaniples: 24 


1 JT 2121 10 + "oy 5 — 3 —— 5 
ts 5 AS, = © 3 3 Rule 3 3 * od 
C When When the Compal, 9 or dannn the 
- | Sus drue Aub yds, " 5 
| "Azimuth, ef nat the une, aft eb | 


. £343 64 
* 5 2 4 4 ; * 4 


— 


111 
no ry e 3 : 


. 107 by * 91 1 < 
_ e BR ONO. is chef, 5 . 
— B 1132 I 
is 2 - 2 e Rule 3. 92 } mis F 141 | "14 N40 
2 o T 0 — . * 
Far 5.7 Ono of f Vitiatton EE CO e e 
* . 
1 „ 1 
SES 49 2 Diff. Kinds Irrer 45 + 
9 975 ee 02, 96.1 . 


* A 395K 


; EY 2823 5 IS th r I 


"x the Sum aden a 2. Weng it from 180? . 


tis [47.505 8) Sf 19551 -- 3 N cy oy 
N Ati 2\ 13121 18. PALE Ry; Zak 


AE... or th the Quality the ede. © 426 bag 


= 8e to! 720 85 f the 


© The Variation "AS - Well. 2787 { BE tho ee 


Mg me 3: EB 4 ra 801 7 


© rams bah at Ses 27 Sept. the an tz, 15 alas 


* f/ 
4 * 4 : 25 41 


of 44 e N. * 0 Declinatr̃on 

Eng 0 v7, Wa plitude was 01? 85 35. Eaſt- 

ut 9 x TE Compaſs 7 
Plots 19? 500 . N,L 


<4 
705 . 4 ** e. + 5 
% a N n wn YO 
4 5 
2 
r * 3 / 
N 1 f 83 JA "s - x $4% f b « 4 FY Rc, l 3 
"+ & 5 + vt! 22 ekt 5 3 ah I * ; * ** 
{ 5 $ * 5 þ ; 
er SC ann. 4 32 4 9 . 
Fe 
* 
R * * MER - FAD — 
9 * * 1 * « < 4 
* . * — 5 7 F 08 7 8 1 
ST. . 4 «+1; 72 N N OR 4 ” 
BU. LOTS ride 
* 
* N , 
th "FE: 2576 8 
* „ 4 
. 1. George 
4 5 » Fs — 
* 4 6 * . * 
8 1 8 
— boy, * 
* 


f my 


* true, and. magne- 
8 85 o. ND 2 75 
the | 


Variation i in Quantity, irrt 

3. Extend your Gude . Font © ”n, the, : agnetical 
Amplitude (or Aim.) to N, the trus that Ex. 
rent ſhall reach (on the Circle) from the Wi 8 115 Am- 
plitude (or Aim.) © to the 17 5 or l Gor 0 


0 
X On 9e. 15. ter 2 mango or; + 101 


„ 5 Arttbmeticale ee 8 
From the 8 6's; magnerick Amp ATE 50 N. 
Take the Suns true Amplitu JE. . : 35 Ne 


-Remains che Variation 3 Neog : VE. 
„F .ſä | Eaſterly. 
98 Won ee en B52 te? 43 
| noms. 2. Ar Sun- u in the fame Scheme, 
ler the magnetick Amplitude be W. 50 N. 
And Sun's true Amplitude ben 7 35 N. 


Their D rene is the "Variation. *: 5 99 ee Ny. 
eſter 


Examp. 3. At Sun - riſing, let Suii's' Amplitude 2 

Eaſt 2. 100. North, ing, 8 e Azimuth Compaſs 
Fel Io? U 10. South Whats, he, Quantity « and Quality 
vi the c 1 110501 2 69 8 16917 r 7 175 


T0 the Sun's Ainþ. PREY 
325% 54a che bs 5 
Je Stn” is the” Ur we de 
3 Examp. 4. Arch Sun's A a. 
in the Mo. be N. 792: 50 E. 
And the magnet. 87 79 50 E. 


Sum 189 
| a fromNES= 188 '; 00 
Remains the Venen . 2 


3 E 8 — © chat of . 5 


3 


tan - 5. At Ser enag, let 
the Sun's Ampl. be W. 10% 10 H. © 
and the mag. Amp. W. 2 TH 10 8. > 
What's the Variation ? «7 


Eaſt. Point of the Horizon, and 15 


IR i the Gigi, * 1 


| in hi Scheme above. Obſerve, that che Azimuths 
| 7 accounted from North and South, Eaſterly, or 


| Ea! 


Weſterly; as the Amplitudes were counted. from the 
> or Weſt, OTIS or Southerlys ET 


10 Wein LS 1 


— 
1 


Suns Am mag W. 100: 10 NT 
Magneti | ok . Io, Ss . 


* dae! 1 40 2.20, Eaftecy. 


Example. 6:in ho fans Scheme, 
The Sun's Azim: in the Even. N. 1 77% * 


- Magnetical. Axim. = . 79 : 
Wise e e ee Sum 159 1 40 
een e az En: „ Sabea from: 180: 0 
21 5% . — 


kee 7: in thþ e ame Abe | 5 


ana Sun's Azim. in the Morn. N. ; 77001 50 E. 
N — N. 39 59 30 


$a . 
l 


4 N the Variation abe, 20 
e 


8 62 The Sun in * EquinoQial riſes Eaſt, and 


ts Weſt in all Parts of the World; (which is about 


the 10th of Merch, and lath of September) ar which time 
ou obſerve by your. magnetical Compaſs, =o 1 


ſt dy. South. What is the Variation . 
The Sun being at E, in he 


the magnetick Amplitude at „, /½ 
E. by S. by (onſtructim the 1 
the falſe Nase of the Com- 
paſs will be found one Point to 
the Weſtward of the true 
North N. So that the Variati- 
en is 1 Point, or 115: 1; Weſt. 


* * . N 
: £ ; * 
#- , 


- 


78 — 5 


Agia j che un in the EquinoQial riſes E. by 
Variation is 1 Point Eaſterly. If he ſets W. M4 N. the 
Vatiation is 1 Point Weſteriy⸗ „If W. by S. —1 Point Egft« 
erly * will plainly appear, if you Project by the for- 
mer Rules. 

There ate other Methods of finding the Variation of 
the Compaſs; bur I ſhall briefly mention but theſe dere 
Following, W ets 

1. To find che Variation. by the North Star. HY 

1. The beſt Time for this is, when the North "LY + 
upon the r above or undes the Pole ; "hich 
| may be known thus; 

hen the Guards or - Pointers of the Great bear a are 
right under the North Star, it is upon the Meridian 
above the Pole ; but when ths faid "Fointers are right 
pver the North Star, it's. upon the Meridian, un- 
der the Pole; and this is eaſily known by holding up 
4 Thread and Plummet exaQly between your Zenit 
and the ee tar; the Thread will cite two Stars 
 call'd the Pointers. 
2. Then to find the Variation with your Azimuth 
Compaſs ; look through the Sight and turn the Index 
towards the North-Star, until you cut the Star with 
the Thread, and arrhe ſame time the Edge of the Index 
will ſhew you the true North; and as many Degrees as 
you find the Index on ths Eaſt-fide of the Flowerede-luce, = 
or North Point of your S ih ſor * ' Deg. is the | 
Variation Weſterly ; or as man or ie Index is 
diftant from the Flower. de · luce eſtward, fo many De- _ 
grees is the Variation. Laſtarly. ; 21 his is ſo plain, it 
needs no Examp! N 

at To find the \ Variation at Noon, by! the Shadow of 
the Sun! 7 
ack When by our Obſeryati , ou find the Sun on 
the Meridlan t is, at 12 at our Compaſs In- 
dex being turned towards the reg the Shadow of 
the Thread fall upon the Line on the Inden, and the 
Index alſo falls exactly upon the North and South Line. 
then is there no Variation; but if it falls a · ſide of ir, 
rhe Variation is as many Degrees. as the Index is diſtant | 
from the ſaid North and South Line. . 

2 To find what Side the Variation is n. 

If the Index falls on che Eaſt. ſide of the North, the 
oa is Wyſterly; but if on the Weſt-fide, then the. 
Varlation is Eaſterly; for if the Beam of Sun, and rhe, 
Snadow of d ſame — make bat one and the 9 


1 


oth | | —Y - | 
W 


Ri 3 it's _— thar the Sun being exaQtly South, 
| his Shadow will be exactly North. But Note, That the- 


* 9 * 2 e. * . 1 3 e 7 3 7 
. a 6 a 5 
* 7 „ > 
: 1 4 1 
% 
1 * 
/ HINT. - £ 
- * %z 
* „ 8 4* „ Y 
. 7 
” 14 a 
. * 
. 


Hour of 12, or Meridian Alitade of the Sun is known 


at Sen only by the greateſt Altitude of the Sun that 
Day above the ; Horizon; and this might practically cauſe 


fome Error; becauſe about Noon, it's known by „ 


ence, that one cannot for ſome time perceive that the 
Sun riſes or falls, or be ſenſible that he changes Place, 
altho ir is certain he doth. Wherefore to obſerve more 
ad, you are to mind how much the Shadow, all the 
time that the Sun ſtems to ſtand, changes Place upon 
= Compaſs, and to take the Middle berwixt the two | 


xtreams, for 'the true meridional Line (or North and 
urkj and truſt to the Variation that it mar. 
This alſo is fo eafy, that it needs no Example. 
5: Fo find the Variation by two equal Altitudes of 
the 18058 taken before and aſter Noon; 
1. With a Quadrant or Fore-ſtaff, "obſerve. the Sun's 
Altitude, and the Point of the Compaſs he is on at that 


| Moment of time, vir. about the Hours of 8, g, 10, 0 


11, in the Forenoon. | 
2. Obſerve the Point of the comp the Sun! is upon, 
When he hes the ſume Altitude (by your Quadrant or 
Fore-ſtaf) in the Afternoon, that you med down in the. 
Morning (which will be above the ſame Hours diſtant 

from 12 o clock in the Afternoon: Then, from theſe 
_  Obſervarions; may the Quality and Quantity of the 

riation ks found thus; 
i theſe Points of the Compaſs be equally diſtant from 
South - Point of the Compaſs, then there is no Varia- 
ion. : 
2.̃. But if the Point in the Foreapan be farther diſtant | 

from the South- Point of the Compats, than the Point in 

the Afternoon, the Variation is Weſterly. 8 
3. If the Point in the Forenooh be leſs diſtant from 
the South Pim of the Compaſs, than the Point in ths yh 
Afternoon, then is the Variation Eaſterly. | 

For the Quantity of the Variation. | 

Take et inrercepted Arches between the South Point 
of the Compaſs and theſe two Points, the one in the 

Forenoon, and the other in the Afternoon, found by Ob- 
| ſervation, the leſſer of theſe two Arches being ſubtracted 
from the greater 2, the W is the Variation of 
the Compaſs tequir 'd; 


Brangle 


2 0 
4 , . ö a 5 . . Son & 3% 
5 mw 22 14. ' ? k * . 4 * 
F 1 » dy 
* : 1 — p & #4 
Z e 1 ; FR 8 be 2 gh 4 
5 2 &-* : eG , 4 * 8 : 2 4 1 N 
F A kran 5 | 


11 

bolt $2 in ho Lorne at Y 0˙ „Clock, 1 fer. the Sun 
by che (Azimuth) Compaſs and find the Sun bears E. S E- 
and the Altitude 40%, and again in the Afternoon, about 

o Clock, I obſerve again the Point of the Compaſs the 
den is on when he hath the ſame Altitude (of 40?) which 


* 


I let us ſuppoſe is 8. W. Then, in the laſt Scheme, let 


the Forenoon Point be m, and 8 Aaken, Fein % 


to find the Variation. 
From Sm, E S E, 6 Points, — = 67⁰ A 36'- 
Take $9, 8. W. 4 Points, — = 45. (200+ 31 


9 


N The Diff. is 2 Points 8 — 22 40 


b S the Diff i is 1 1 Point - | = 11 3.15” pla 
The Variation; Weſterl baranfrchs.. Forenoon is fars 
ther from the South 1a u the Point in the Afternoon; 


Or thus; 


The Diſt. between the ESE and. 8. W. i 18 10 Points, 


the half of which is 5 Points; towards the S. W. ir 


| ny upon the S. by E. the Ms 1 cal, or Compaſs 


outh ; which is 1 Point to the ard. of the true 
zuth : Therefore the Rey or Compaſs North, 
18 Weſtward from the true North 1 Point Weſterly, 
ing the oppoſite Point thereto. TY 1 
Thus have we exhibited five Methods of. finding the 
Mag netical Variation at Sea. I proceed now to pea 


of Celeſtial Obſervations by Inſtruments, 


nt 


aße isi“ A Celeſtial. Obſervation 3 is founded. ori 
theſe two Principles, Fiz. : 


I. That when many Circles are Fe that 
is, when many Circles are drawn from one and the 
ſame Center, but of different Diameters, Lines drawn 
from their Center ro their ſeveral. Circumferences, 
1 78 each 8 in the ſame manner ang {ho 

on. 1 | 
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As 1 Circles A. * 

B c: D, E EG H, being 
deſcribed from the ſamm * 

Center IE A, and IKL , * 
dra un; e'Arches RK, F/ 
or K. H, ball have the 'A 
dame. Proportion tojthe N 
Circumferenee E EG H, „ 
R Siches L., or. : 

B, ; have to the Cin-- 
| cumberence A BLN 
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2 * wa TY 27 3038 138 a 
2. Wy; the terraqueoug G <Y r:Maſs of -Farth and 
We en chat on, compar'd with the large Sphere o 
the Sun, is of ng ſenſible Quahtity, but only as a Prick, 
or meer Point, in reſpect thereof; therefore any Point. 
on the Earth's -Surface may be taken for the Center of 
the Jun or eavens; and by. Conſe uence, the Center 


| 91 every, Inſtrument. may bs accountec 10 1 W bf | 


the Sun, e. 11 8 | | 5 
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118 Inſtrument Was invented by cibtaög beud, 
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” French. the ; Engliſh Quadrant; it's at preſent the moſt 
ie ;Approved. I Nee at Sea for obſerving 
Suns 29755 Altitule, or its mire met 
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z and thence called Davis's. Vadrant; ;. and by the 
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You ke d the. pre- 
Figure it 

Mc two Arthesy the 

3 w_ con- 

tains x — 

REES 

- together 

= | From: =p d 
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- Jeſig ned r 
ml | fow-Vage « a, "ofed on = 
1 45 Shadw (in 


Which | 
_ Time vation) - 
I," might 'be 


Eye of the Obſerver: Kue gre carer Neck x 3s of large 
enerally three times the) 45g that it might con 
he leſſer Divifiotis of a Deg. and being of a competent 
, thereon ate uſually Jeſcrib'd. 'to + 
ircles, interſe&ed with 3 or 6 Diagonal Lines in es 
egree, making each 2 Z or 1 Minutes, The ? 
Horizon-Vane-A teſpe Horizon; chat at d, which 
to the Shadow, is read The Shade-Vane ; and that, 

Bogner Which Jon gn are. Bier _ for bo W 

l is terme the ue; Fo 26 + Bhs 

, Of late chere are two e anes; one, In 

On; 72 a Lens or double Convex-Glafs, Which 55 
the Sun's Rays, and Eaſts them into « an en 
na little black pot en the Horizon, 


8 24 Fe 
? 7 1 1 
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truly fix d; for with this ir may be uſed in hazy Wen. 
ther ; alſo A clear Weather the Spot is more refin'd and 
conſpicudus than the Shadow, which at beſt is not ter- 


minated. Alſo, when you uſe this Vane you hate nd 
need to allow 16 Minutes, the Sun's apparent Semidia- 


meter, as you onght in the other Shade-Vane, which 
takes the Shade from the apper Limb of the Sun : This 


was 1 of chat ĩngenious Aſtronomer Mr. 


* = 1 x r ; 76 
« t 


4 Ges. with 1100 e . 

A. er de n- Venen ada A, and ri BN 
Us Center; the Sight-Vane on che Arch Fg, cloſe 
to the Back of it, and the Shade · Vane on the littſe Ack 
fo. to a Number of. 8 leſs than Jou uw the 
; ith: Diſt. by"t5-pr-20 Degrees, 1 

a, The Vanes fixed, turning your Back i 
the Sun, che End CE in your: Handy ook tk 5 
Sight-Vane, cauſing the upper Edge of the. Shadow of 
the Shade:Vane td lie upon the upper Edge of the 
Slit in che Horizon-Yane, Lot, wp uſe the Glaſs-Vane, 
bring the bright Spot onthe ple Spot an the Horizons 
Vane), at the ſame time, if the Horizoti appear throu rough 
che ſaid Slit in the Horizon-Vane, che Vanes of 
drant ftand — the Sun's preſent Zenith Diſtange. 


> 


F as But if r appear inſtead of the Horizon, ſlide 
the Sine Fang | hed ttle my," towards g On the con- 
ſtead of | Horizon, hen 


ide __ Abr Vans vg, 230, wy - continue ſo to 
do till the orizon appear theo? t Mie n- Vahe.“ Ei. 
* 4+ .Continue 'abſerving a Beute before. Noon, and at 
the Bun riſes hipher, the Sea will appearithro* rhe Horie 
ie Sight - V naſt be {lid lower accore 

as Ben as Mun 7. be convenient, till the 
the big ? 0 en he will ſeeni to 


N 2 eh 


het Wie Sun i vaſt the een be begins to 
 Teſcend, br + * the Sky will : tino the Hori- 
| For ret ioftead 6 the Horizon LE Then deſiſt obſerving 


Har that e done, add the Pegrors the 8 upper "Edge 
or the: Hage. Vene ſtandeth at, to the Degrees an 
Minutes cut by the Inſide of the Sight-Vane; their Sum 
the Complement of the Sun's Meridian Atcitude. " 
enith., Diſtance; which wich the Sum or Diff. of 
Het Suns Dectination for that Day, you may find * 
. 25 the FA or ors ar 227881 928 
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hat of of the Horizon- 


186 off Almancantar-Stff. | 


* Almacantar - Staff 5; made of Box or Pear-Tree + 
With an Arch of Is Degrees curiouſiy divided; and with 3 
Fuaues, as a Ouadrant is, to take an Obſervation of the Sun, 
2 {itglecafter Sun · riſing! or ſerring, in order, 40 "find the 
Sun z Azimuth, and Er ho Varun 42 * 
e. F852: 080 W 29h f 0 


$139 Tal. 2 7 4, ; 5 
5 . Figure prefixed; ier us 
is very plain to them that ein obſerve 


wich he" oe mat oY 


a 30 10 95 175 | 2 
"2h: Deſeription and 95 of- he Fore-ſtaff ah Cross-. 


cy The e is ſo called from che Poſture of the ob- 
ſerver in uſing whale 
Face is towards the 
sun, or) Star generally : 
ho! for the Sun, it is 
1 contrived, (for Pres 
ſervin de the . to 15 
uſed back WAL 
=. called alſo a 8 aff, 
. 970000 its Form ; 008 
a ſquareStaf with three 
or four Pieces of Woe 
2 ig it, which are 
; Called Croſſes. The St, 
is uſually 2 N ha 


4 — 2 ** Fot | ong, and * 
— == C ce than half an In 

quake, having four TEL "each h graduared like a Scale of 

1 1 nty :. To each of th chem belong. * diſtiod Croſs, with | 

ane or Ten- Cros. The others 

955 5 The 60, and 99 ih Wi #4, . to de W 

N abt 2 18.7 | "I „ 75 
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%% alan Altitude, or Zenith-Diftance. © 
1 Obſerve, the 10. 30. 60. and 90 Croſs is to be uſed 
according as you judge the Meridian Altitude is more 
or leſs; that is, if leſs than 10, uſe the 10 Croſs: If 
between 10% and 3co, uſe the 30 Croſs: If between 30 

| Sr Croſs: If more than 66, uſe the 90 
20. Put gn the Croſs ſuitable to your Obſervation, 
the = vide of it towards the flat End of che. Staff. 
a „ e 


3. Hold the flat End of the Staff (as A) to the corner 
of your Eye; there let it reſt” upon your Eye-bone, 
as near the corner of your Eye as you can, fo it doth 
not binder your Sight. _ „ 
4 Then look at the upper End of the Croſs, (as at C) 
for the Sun, of Sear and at the lower End of the 
Croſs (as eo che Horizon HF 

F. If at the lower End of the Croſs, you ſee all the 
Sky and no Water; then draw the Croſs 4 liitle nearer | 


1 


I 


to your Eye. c | EO 

6. If on the contrary, you ſee all Water and no Sky, 

then ſlide the Croſs a little farther from ou. 5 

7. Then if you ſee the Center of the Sun or Star, at 

the upper End of the Croſs, and the Horizon at the 
lower End, then the Croſs ſtands as it oughht. 
| 8. Wait till the Sun or Star be on the Meridian, 

making Obſeryation often; and as the Sun ar Scar piſeth, 
draw the Croſs a little nearer your Eye. 
9. If the Sun or Stac be fallen, you will not ſee the 
Horizon (for the Water will hide it from you) and then 
your Obſervation is over at that time: ſtir not 
the Croſs, our of its Place; K. ſee at what 
Degree and Minute it reſteth „ on that ſide of the 
Staff belonging to the Croſs; and it's the Altitude or 
e thereof, viz, The Zenith Diſt. according to 
the Word Alt. or Comp. on the Staff. Thus for & 
forward Obſeryation, But what is more uſual and con- 
venient, is a backward Obſervation with rhe Fore ſtaff, 
which is of Uſe” only with the Sun; 2nd for this pur- 
the 10 Croſs hath another piece of ood or Ivory. Pur. 
croſs it; ſo that the lower Edge of this croſs Piece 
Herh even with the middle of the Tquare Hole in the 
10 Crofs, which alſd anſwers to the middle of th 
Thigkneſs of the Staff. There is alſo a Shoe, or FROM | 
2 1 K | 4. > 8 N 3 K ; # £ ; = 8 0 


4 2 
1 bs. 5 | - 77 
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of Bras or Tin, with a Hole or Slit in it, and s fitted, 
hats ie will * Long id fit the Ends of thę ge, 60, or 30 

: Theſe. ings. prefix d to a Fore-ſtaff m "= 
ir he far a Backward Obſervation of the. Sun, which is 


A. As before directed, according as you judge the T 
Meridien Altieude is moe or tels, ff the 90%, 60® 
or-30? Crofs ; putting it — the Sraf, the flat fi de of it 
even with the flar End of the Stef; there ſcrew it 
faſt, and at the End of the Croſs flip on the afore- 
faid Braſs. Shoe, fo ago leave 4 Slic-<G ht en is, 
near the lower End o e Croſs. * 

WE + * Put the Ten Croſs or Horizon-Vane) on the Staff; 
' the flat fide of jt roward the other 7 $ at Ss Staff 's 

End, * the wa Piece eee, 7 


: 1 
— a — 
5 
-. 


2 


urn ba E 
HT your look. 
: 1 the Slit in 
the Braſs Shoe, atthe 
om End of the 
1 ee for the 2 
rt 
1 ian on the T of 
. Sen 7 65 Line 
' anſwering the mi 
of the Sr 25 and yr 


_ each flea the Staffs - : 


4. 8 the 9985 Time, the Horizch ſhould be 8 
(through the aforeſaid. Shir) to lie even with the Shado 
on the middle Line in the. Ten Croſs, and at each 
of * on both Sides the Croſs. 
Bur if inſtead, of the Horizon you ſee only Water 
there, then draw the Ten Croſs, nearer, till the Shadow 
and Horizon | . (agree or meet in the. faid middle, 


Line. 


6. on the contrary, looking as bebte. if inſtead 4 the | 


Horizon you ſee the Sky meer the Shadow, on the middle 


Line; then put the Ten Croſs from you till yau ſee i: | 


Horizon — 4 meet at the middle Line. 
7. Concinue obſerving till the den be at the high 75 


al as the Sun riſech, vou muſt draw the Ten- Cros 


' nearer, in order to keep the e ad Sh to ether 
a the middle Line of! It e T_T 5 


+ * + 4» . 8 1 4 4 - 
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g. If 4 OE > allen 1 you 3 3 obler- 
ving as before dire&ed) the Horizon will lie below the 
. 7910 4 5 5 . Ie _ the. Crot out of 
t the Ten Croſs ou 
its Place; for — & it now Hands (on that ſide o 
the Staff belonging to the -Craſs, at the Eod of it) 1. 
the Sans Meridian Altitude, on its Complement ths 
Zenith Diſtance, as before in obſerving forward. 


Next 
5 5 Work an Obſeryation þ b the gun's Zeuitk Di- 
ſtanee, taken with a Quadrant ſtaff, and the S 
Deelination for that Day given 
. Definition.” In whatſdever ol of the World you be, 
or whether the Sunn Declination be North or South; 
© there are but four Caſes or Varieties in working ah 
_ Obſervation ;; 1 we ſhall explicate in 8 
ee : But firſt fhall 'demonftrare in the vgs 
eme. 
The Latitude of a Place is the 
12 between the Zenith and 
Tb. es that id, NO=ZE. 
Tl s Diſtance from the N Equi- | 
nogial, ke. to tho Northward . 
or — of it, and the Suns 
| 8 "om 7 Zenith. of the 
. tance from 30 * 
Verde oint in that Place t 6 f 
Northward or Southward of it. Now, if Chews 2 S 
the Sun's Zenith Diſtance, you ſubtract E & the Suzs 
Declination, there remains Z E= ON 4 Height of 
the Pole; or Latitude of * Place of OUS TROP | 
Therefore, | | 


Faria 1. Is, w the * iS 3 8 E. vinoA . | 
and ig: re the Rule is as W en | 
the Deglination from the Zenith Diſtance, the Remain» - - 

der is the Latitude of ths my Foberary to t 16 De- | 


Fan ö 8 77 2 TER: 
- Exampler in «oth Bard 3 2 . 
4 at Sea October, K Ginn ke 5 


Qu uadrant or Fore-ſtaff F 1 find — Sun to be diftant from 
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Zenith 65% towards the 159, 
Wbat R te Ship! in? . PLD 543 * A 
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%% w. naue * vu . 


8 | LS. EC 
| nigh 0 d | Zenith Dis. 2 © . 2 15 8. : 
Subt⸗ the Suns Declin: EO — 1 4 o S. 


Remains Lat the Ship. isin — 2 Io: N. 


4 14 
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reel. % The Ship in South 2 : 7185 


Pariet . . he Sug heavens the Equinogin and the 


ö | L | 1 6 5 
| Leo the Zenith Diſt. be: — — 56; 12 N. 
Sun's Declination 3 err nnn N. 
j piff. i is Lat. i in - poo 325 5 * 

| Zenith. 5 
| | £8 "Se Rn, 

Y * „ Tre oppoſe the Son's Zenitb Diſte 

| "We? to e 557 South, and the Sans 


Declination 10%. N. The Rule is ; 
the Sum of the Zenith. Diſt. and De. | 
clination is the Lat. of the Place of 
the fame Name with the Declina.. 
tion; for ZOE Q@E=Z 1 
ON. the Fa North. fa 
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"ar 15a. | | 


To _ Sun's Zen. Diſt. 2 ©. . 8. 
Add the Suns Declin. E e i rnd 10 N. 


; — 
| Sum, 3 is che Latitude required = 2 E © — — 45 N. 5 
"Exawple. 2. in SOR: Latitude. C 
| 5 | e 
„5 k Dift, - re e . T5 
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3. The Sun between the Zenich and eleyated 
| "and then the Rule is ſubtract the Zenith Diſt. 
from the 'Declj1 ation, the Remainder is the” L of the 


W * with the Declinarion, 
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: — — 4 


0 Rare adi tt happen SE 


a 
3 5: 1 


ppoſe the Suns e 
. 125 20 Noe. and Kis Zenith 
Diſt. 7. © 100. North. What is the 


Lat? 


120 — EO=ZOEN. NO, 


the Height of the Fele or Lat. 4 1 
n | 3 2 
by 1 35 8 * 
| Arithmetical, | 45% 8 12 5 N * 
A 8 1 4 2065 4 F 5 oy "0 0 
Sun's 88 — — E © 20 N. 
Zenith vom — — — 2 0 10 0 N. 
Dif, is the Latitude reqQirgl — Ir N 125 . 
Example. 2. B South Latitude. e a 5 BED 
Sun' 8 Dictinacioa — — — — 22 : 30 S. 
Zenith Diſtance — FN — I; 15 8. 
155 5 3 5 2 1 
Laritude of the Place - — — i : 15 8. 
4 FS: 1 N 3 47 "FR 7 
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Parity 4 The Sow ethos 4 ed Pole and the 
Horizon e is, when the Sun or Star comes to the 
Meridian below the. Pole) the Rule is; ſubtract the 

Comp. of the Suns Declination from the Zenith an 
; che Namainger! is the Comp. of e Were 


9 * 3 Ne 7 2 


n or thus { R Wag, 

Add wes Zenith Diſt to the Peclinatjot $7) — 
that Sum from 1802 the Remainder is 0 8 
the ſame Name with ebene — — 
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To thi Zen. pid. ad; 79: 30 


9 r 20. 40 


Midnight) to be 790, uh No 
the Sun's Declination 5 


From-— Co Den — N. P © 69% : 1 
ubrrat Zenith Diſt, 2 ® 79: 30 


Remains Co. Lat. — — 0 
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' 40". North, I demand the Latitude 


Erne =© 2 Ne 


e 2. Of Stars near the North or South Poles, 


he t never riſe nor ſer in high 1 


Meridian twice in 24 Hours.) 


(and come 5 


A Star's Zenith Diſt. is — , . 


And his Declin. 


8 


5 Subtraft from 180 


J n the Lat. of the place? 


Zenith D . 175 
3% Zeni "Y 4 ” N. 


Som 1 110 % 06, 


| Lat. of the Flace 50: o 2 N. 


@ Celeſtial Obfruciay.. 


Parte, iP, If the Sun or Stars have no Declination 
5 at is if they are on the E ART. 


— the, 
. r. 9 its Name, 


P , 5 
3 pd — In we" * . 
_— an : - . 
Ss 7 — Va bo 3 $4.4 * 
7 4 
=O 4 »' - 
LE 7 * 1 3 * 
* . 


@ 
A Shi at Sea TAE or 
Sip ar Fs the broth, of 
Meridian ro the Sourhward of the 
7 co®. S . 
om th e En. 502 N. . 
 Subrra® che Declin. do: * > 575 


Wy Zenith ' Diſt. 4 3 5 
U. is W Þ 2 S. 


— 


: Pericty Grh. If the Sun or Sar 7 
be in the Zenith, (that is, directly 
over r Head) the Declination 
is the L and of rhe ſame Name | 
gti CI „ 


* 


dug. | 


A Ship at Sea June Joxe Jorh, berween the Tropics, ob- 

8 "doe enith- — 

The Sun's Declinetion. being then 420: 12 N. 
Latitude the Ship is in, is alſo 2292 120 N. 

A2 is 2 _ the Chard Sc 

7 Examp, 2 The Sun in the Zenith, and his Decline 


15? 30 Sf, | 

2 - ' Suppoſe tiers oe; ths e the 
Guns Tenich DIR, 20 . and the Pech be is 
20: 57 9 N es 5 10 


ane, | 
23 * : * x * 


— 
* 


157 


— 


: * 
3 


wy The . 025 me. 


7 
ac SY? * 3a = l 651 1 


Fa 5 Belt —— — — 20 * 5 * 44 


| Remains Lat. 


oo: oo Ne. 


So that the Ship i is under the Equinoctial. 


Ihave omiegad the Proſections of the foregoing. 
Schemes, ſince They are ſo very e eaſy. to protract; for 
2 haying w with a Chord of 60 de crib'd a ( Circle, and 'croſt.. 
it at ight-angles with - Zenith, Nagir and Horizon, . 5 
8 Set off che Sun's Zenith Bist rom Z, towards. H, 
18 $ uch ard, or from Z toward O, if No! the 
am | 


3. If the * or Star hath North Decline. the. Equi- 
noctial muſt be ſer off to the Southward of the 7 
And if the Sun hath South Declination, it muſt be placed 
to the Northward of the Sun. 

4. The EquinoQial being thus found, draw thre? 

the Center of the Circle the Equinoctial EQ, and croſs 

it at Right-angles, with the Axis N. S. then if you 
find the North Pole in your Figure above 8 Horizon 
Line H O, vou are in North Latitude: If the een, 

Pole be above it, your are. in South Latitude. 

N, B. The foregoing Rule will ſerve to find the Lat. 
by any of the known fixed Stars, if you work with the 
Comp. of any known Star's Altitude, or its Zenith Diſt. 
obſery'd with a Fore-ftaff when that Star is on the Me- 

ridian. To find which ye. bee now to ſhew by our 

Tables. 

Having look d the Right W of, both the Star 
and Sun in their proper Tables, ſubrra& the Right AG 
efiſion of the Sun from the Right Aſcenſion * tho 
Star : Bur if the Star's Right Aſcenſion be leſs than the 
Sun's, (fo that you cannot ſubtrad, begauſe the Sun and 
the Star are on contrar Sides o the” ficſt- Point of 
Aries,) Add thereto 24 Hours, an then ſubtract, and 
che Remainder, if #nder 12 Haurs, is the Time of that 
Star's coming on the Meridian Afternoon; but if the 
Remainder be more than 12 Hours, ſubtrag 12 Hourz 
1 it, and the Remainder is the Time after Mid- 
night. f 
* 


» 


7 & 


_ | 
a 


1 


oe? 


. — * 


A p N => £ 7 gr IA 171 3 
. 5 8 8 e Or th my 7 * 142 3 5 4% "Nt L 
* 1 * af „ 54 ke 
| us; 


To the Comp. of the Sur "Right Aſcenſton, add the | 
| Right Aſcenſion of the Star; the Sum is the Time of 
that Star's Southing, If the Sum exceed 12 or 24 
Hours, take 12 or 24 Hours from it, and the Remaindec 


is the Son's Southyng. root Ak Zain 21052 
G LE Es 42 782 15 Enel «c 21 3614 1 7 2 92 T 


25 05 Wa iT: 1125 Idandbd e Time the Ball 
South Eye Aldeharan comes to (the South) on on ſte 


he envi) 5 5 A, * 3; 2 : p 5 1 LY 

1 h Afr nf at's „ 7 2 
85 t Ceo 10 Bu 14 17 

op, TY 45 age 


G 1&3, f 4 47 * 4 % Ls Kos : 5 er. _ 1 * 
| Sum. 28 1488 
Sun's Right Aſcenſion © — — 17 : 15 Sub, 
— > S, 
Bul 3 Eye South. at eh 1 f 93 
h e,, ITE. 4 
54415 "£3 ; F F „ r 4 + ds G3KSE 1 5 ” 
4. 3 Or thus; „ 
"mi the 25 © Right Aſcen. 6 : 45 N 
Add the Right Aſcen, of the * ESL 
& gives a8 before — — — 11 4 47708 
+: 82 7 % 
= 5 5 Ae > 5 „ * 2 "ELL 4 * 


* 1 
1. 


Exam. 2. 425 
=” fd at any time what Star is then upon the dla 
To the Sun's Right Aſcenſion add theTime from Noon 
| 1 79 the Sum is the Right Aſcenſion of that Point of 

even, that ill come to the Meridlan at the propoſed 
Time; with which enter the Table of the Star's'Right - 
: Aſcenſion, and Yee what Star hath ſuch R t Aﬀſcen- 
foe or ae ee and that is the Star ſought 
ore 


85 * — nn % £ "x * 
2. ) | | Examples - 130 25 * 7 4 
17; 7 5 122 F 
Novernler 6h, va let it be i'd. to Reer 
what Star "oa be pot us RO t rs a bo, at 
31.54 
Noe it Tr ee 
r 8 28 85 hy L ; ; . 
8 148 5 Na t ene ug, Yy 9 37 | | 
yy — _ 85 : ; . | „ >» 5 Sun 
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hs 1 5 Right Abenden _ Tx 2. 


1 The Star chat is neareſt in i ter 2 is the 
brighteſt - bf [the Seven "Nas vr le whole Right | 
Aſcenſion is 3h-: 28'. 


5. vlt. Seurhing of cork Starr ar Knight = 5 + 

N : 3 out the Nr. Nr 
In SJantary, none remarkable at Midni he; 7 bat the 

bro Eye comes to che III 1 4 ty act 8h. 42m» 
Tg. 1 HICSS 
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| 3 | * Lower of theewo, , 
; Aa Later in N of the great Beer, 
Mor! 4/23 L* Upper of ewolater in Q of che 
28, great, — 
29 | & Laſt but two in grit. Bear's Tail, 
Virgin Spike, — | 
ran 0 * han but one in gre. Bear's Tail 3 
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Laſt A Beors Tall,” 
41 ragon's Tail 
* Arfuret in Hooret's Skirt. - 7 
5 Sexte of . = 
per of rwo end i 
bo little Bear, — — 


North Scale of M4. 


e, 
. righteſt in Serpent's Ne | Y 8 
Scorpien's Forehead, 7/7. 
Scorpion's Heart. = 


ke 4 
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of that rt Declination from its "higheſt 


Akin Site du 
* 89. Eye of the l J ; 


* Eo N * ö 
* Capels, or the Goat... i So "BE "Mia: 
X Orians , (. ni ht. ' 
* an c 5 i < W998 3 o 02S ay 
t Hom970t oF I. vor 40 „ D* 
. 1 nil 10 h. m. 8 
= I —06 


e 10 W 11177 ©. 1 
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DRY Fouth Eye nn ak 20 —2 
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badges 72 ige 
31625] er SEL 
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* Oriop's aig ht Shoulder. 
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13 ke eee al l. 


| 3% or S ri _ 227 
Bright Foot o A N 
15 * Mouth of the ar 08. 15 "I 


e e u K ©; 


22 

75 75 
-— 
8 
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[ abe Dy 10 32 © 
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South Hye of of the But 
on the Meridian, at 
8141 1. 3 * i 92 2 ; 


4 532 e Nene He Stars. | VEO . 


| To find the Height of the Pole br Lat. by*the 
and 1aweſt Meridian Altitude of the Stars (ch t — 
not ſet as in our Table, the great 14 
Conn; Sec. the gere. of Nee 1525 


given 2 3 
bete Altedf 


mg alſo 


Nut If you ha ve — high 
a Star when jhe i is W e the high * Rd tract th 3 
as an - 


utude, and. he Remainder 5 is the 2 of the Pole or 
Ius you are in. | Examples 


) 


rthern 


x; 4 


Von ee pc 83 af th 
8 — the Square of the great 8 and find 
Its . N Altitude (by a Foro. ſt ſtaff) 599 : 30% 
as 3 as ener 639% 32 North, given to 


Sac pig Diſk or Cams F : RY 
r e TIN 30 


. of the ols or Lac. Ny) | 33 = 01 
1 % I 17 V I ee e e l 

| ple F 
A4 rs the aboveſaid, Stat * be bels 
ad find its loweſt Merid. Alt. £2 3:34 and its Decli⸗ 
nation as before. 63: 32 Fun or its polar 12 80 
It 28', What Late am I Pe 5 


Hr. 


is "Late in in — 
170 te Ear tr 145 tat; W fir; win 
their Declination or ro for 4 : 


- Rule. If ou obſerve the bigbeln =" loweh Mer; ian 
* Alricude of a Star that doth. not ſer, and 158 m oy 
gether, half that Sum will be the Lar-. 

| Examp.: Admit you have not, a Table of ch 
Declinarion, and yet would, by. the Stars; havin 
obſery'd as before, the higheſt Meridian Alt. of a Star 
ſuppoſe. the upper of the two foremoſt in he Square 9 
the great Bear, and find 59: 30'; then 12 Hours after 
— the ſame Star on the 3 betow. the Eo 
the Lee? 2 loweſt N Alticude'&f ** q 1 Demet 

Se #1 ; 


; hy * 'Y 53 
f 8 ' * b ; 1 | 37 


# 1 g 
* ” : ES Pe . * %. "4 «& 
4. 1 7 * 4 5 ? Ty 3 Ss & — . 98 Vo 
« 5 8 g r 4 
' Sum 66 8 5 
. 2 T * * = % „ o 
"4 1474 I N % : . 1 3 1 
* 7 Ln * 0 : * % 
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8 S 3 a 5 N 
apt pas NOS ES Kee. 
go I Sum is the Lat. — 5 13 . 92 North. 2 — 
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| 4 The ume” is is 46 be-underfiood of any. orher '$ anal 


doth not ſet; as * in Sourk Hit 2 en . 


TEE . 
E * e. 


„ a7 
* * # 1 1 * l 3 > 
„„ A J... Ins 
AP 9 > * 8 * * * PO IM . 9 
MN Y Note 
£ * 
— * : 5 ? 7 
, 7 ; : a 


2222 ͤ AO Ons 


. —— —— 
Mo np „ „ 
— 


— . 8 2 
. — — AI. 4 


— 


7 
an = 4 


— 
— 2 r 


a - 2 UPI TER ee oo er re RY 
Ms FT ˙² CAO TE — I — — —ę-— — 
8 1 N % 
* - 
E 


194 Obſerving by the Pole» Star. | 
Note, You ſhould not alter your Parallel till both Ob“ 
ervations be made; for it will cauſe ſome Error, (and 
ſc Ruch the greater the further you are from the Pa- 
rallel of your firſt Obſervation) when yo obſerve 
the loceſt Altitude of the Star. 
To obſerve by the North. cor Pole) Sta. 
This Star is called the Pole-Star, becauſe it's tlie 
fieareſt to the North, Gr Artick Pole'; but is not in 
the | ſaid Pole, but about 2 diſtant from ir, and hath 
been at a greater Diſtance; however *rwill be nearer 
and nearer, rill the year-2100, when it will be leſs than 


3 o Min, from the Pole: Bur then after that will move 


farther and farther from it; ſo that in the Year 12700, 
GE-the World laſt ſo long) it will be 489 from the ſaid 


2214 1 21 ; . 


en en 

From the Polé- 
Star's Altitude, 
to the Pole Stars 


When the 
brighteſt 


of the | Alt. and the Sum 
Guards is 1 Pr Difference is 
the Lat. or Height of the Pole. 


And to know which of theſe Points the Guards are 
Upon (from che North Star) imagine a Line drawn 
from your Zenith thro' the Pole-Star to the Horizon, 
and thut ſhall be a Line of North and South, by which 
vou shall know when the Guards are North or South; 
for when you perceive the brighteſt of the Guards 
exactly on that Line under the Pole · Star, (that is to 


lay perpendicular under ic) you may conclude, tbat 


the Guards are North; but when the brighteſt of the 
Guards is on the ſame Line perpendicularly: above the 
Pgle-Star, then are the Guards South As for the 
other two Points, imagine likewiſe à Line of Eaſt 


and Weſt drawn, parallel to the Horizon, through 


the Pole-Star, (that is, croſs, or at Right- angles, upon 
the Line of North and South;) and when you ſee 
the brighteſt of the Guards on that Line With the 
Pole-Srar, and to the Right-hand, the Guards ate Eaſt ; 
if on the Left · hand, Weſt; and then is the beſt time to 
make your Obſervation at che Pole-Star ; i. e. when the 
Guards are either Eaſt or Weſ. 97 


J o to find the Ear. by the Fole- Star and Guards; 
1 


wait till che brighteſt of the Guards be ekactly upon 
ne of the Points of the Compaſs, ſer down in your 

able kthat is to ſay, either Eaſt, Welt, ey 50> 
3 N at 4 a Sour 


* A EIS Lan 24: 6 28 e * "eg 8 . » * F 4 * N 2 wr — 
* % 8 88 9 125 nn N * * 3 2 77 7 * A | eb MIT 7 
. £ N 28 n Yo : 2 : 8s "'Y „ 
4 1 2 Eh N A . 1 
Ss fr N 5 * 5133 - F . * od 
, \ N * 5 £ - 
1 : 


S6uch nog the! Pole-Sra) kor thut is the bed eine 
th obſerve the Altitude of the North 51 e . 0 
if you addon ſubtrüct what” pes Table The wech, FR, 
ſhall have“ the Height of the Poſe. 
2468 1 ah fai kia A A „ 
Exam le 1. . oy 
Adeliger, 1 obſerve; the Altitude of tlie North 
Star to bel 40: 30 above the Horizon; the Guard 
being then Eaſt. from it Wade is tie e of che 
1 no N 10 »in i SE, 
Alt. ofthe PolesStar ali wank 4⁰² 2 0. 09 
Brighteſt of, the Cualds behring e 
1 Eaſtꝭ ade:: Crt 
Height of the Pole or Lat. 13 7217 : AA eo Ne, 
. am in. — — 
Obſerve that the. 00 Guards àre Eaſt or 88 when you 
find that xhe hrighteſt af them is neither re 
lower tha the North-Star, which you may eaſily diſt 
cover With „your Croſs- Staff or; Quadrant, tas ſoon 
Sis you have obſeryed the Altitude of the North 
tar. = 


Fd g 7 * - , 0 * 
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6. IX. The a and Ul f the Np 


7 F s Fo $4.4 60 50 1 $ : . * * 
; 6 4 > 
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. 1% Ihe Noor 1 . hs Parts ee 
the firſt, term di the unmoveable Part, is wo 
the broadeſt and greateſt, on which is 4 6 
Handle to hold it by in time of Qblervari- 
on, or uſin Sof ir. 2 161 | 
On she fareſide of which, i the 9 
moſt Cirele, are che 12 Months, and each {0 
Month ſubdivided into ics reſpective Days, ® 7 
or atleaſt every two Days: They-ate counted towards 
the right Hand, mark d with their Names, or che ſirſt 
2 Letters thereof 5 as. Jan, for ' January, Feb. for Fea 


Me, 


+ 
= 


e. 9 67 324 18 4 & > Ie : „ SHEILA 
"Wikia the Circle of Months, 2 RS] Achels: divided, 
into 24 Hours, and each divided into halves and quat- 


ters, on the backſide of the NeSuznal, are the 32 Points of. 
the Mariners. Compaſ Kenn uppermoſt, und Eaſt on 
the Left Ei :. Toeach Point 8255 the Berlination 

che North Star, above or under t e Pole which. known 
by und: for under, and A For: above. 20 10 


bi b „ 
| 3 „ The 


35 Be Adel.” „ 


* 


- 


— 0 l 
ad — — * n 
— — * — 
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——— — oa ae | | | | a : | 
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Vefturisl, . Rrile 
27 uy ing. either twe Circles of Months, marked. 

E and IL. B; or two ſhort Teeth o r Indeves, pro- 
ceedin — from the 1 'or middle Part of it, and 


mar GB, and lighifying great Beor and 
little Bear, 


The third and . Part 5s s called the Inde; 
4 N on the foreſids of the Inftrumear, 
having one E oem np in- a Righr-line from the 
. Hy n time _ bſervation) muſt be turned 
to the Guards : Throvgh Pieces, in the Center of 
the Inſtrument, tote, ough which ch you are to 


fee the North. ur when a che Ine oi * hints to | thi 


— 3h 7 of the Nodurhal. 0 | 
1 be found the Hour of the Rig ; che Bears | 
og of the Guards, and the Declinarion North 


Star from the Pole; by! GO _ be found _ : 
Latitude of the Place. 


m 76 find the Hour of the Night. 6 
This Place the Index of che ſecond or middle 
the Day of the Month, where it's to bo lap kept a7) a che 
Obſeryarion is ended; then taking nl jor yout 
Hand _ the forelide towards og * 
2. And holding it upright ALY you may diſcern 
whey ou do ſo, by the tip bn the To of the firſt or 


art of the NoFurnal) look thro Hole in tho 
Kue; for the North tur · 


Fade Rigs of rhe tony Lode! Aich th proceed- 
ek from the Center of the Guards, ſeeing 


7 


time the North-Star thro* that Hole; thaw Sill the 2 | 


dex .ſhew the Hour of the Night, on the ſecond or 

middle Part. 

2. To Kind the Bearing of the Guatdseidhbe of the 

kirrle or great Bear; that is, upon what Point of the 

Compaſs they are, and thereby the North-Star's: De- 
22 fro of the Pole and "54 of the Place, paving 

f the Height thy Were ar taken M pe wr all 
tee 


keanple. e e 
| Suceinber the Sack at 6 of rhe” PRES thy Morning. 5 
obſerving the Pointers or Guards of the var ag vol : 
the Edge of the Index; I demand their B 
Declination or the North - Star? 


c 10 


ding he” Land, 15867 
22 againſt the Edge of the Index proceeding from 
and on the back-ſide of the Neural is S. W. 
e Point of che Compaſs required ; And on the 
0 Point of the Com mpaſs 3 is 20%: 33 und. ſignifying the 
North · Stari is then 20; 37 under the Pole A: poke ; 
28 . _ Fore-ſtaF, 7 * 
* e Narth-Star to be 43 0 28 8 
Fes of the Place of Obſetvacion ? 5 


1 . 


10 che Alt. of the North-Star . 499 132 1 
Add! its en from the Pole in 225 35 


Sum! 15 the Lat, required, 46.3 03 Ne. 


1 d PRES 15 | 
| Februa mY 14th, I obſerve. (with the Nofturnal, a 
Index of the little Bear IL. B, ſet to the Day of the 
Month) at 5 a Clock in the Evening the Guards of the 
little Bear, by the Edge of the long Inder; I demand 
3 N oy and Declination of Ne North-Star? 
ng the orth-Star through the Hole 1 _ the middle, 
and a he. nards of the little Bear by the Center. edge 
of the lo og Index, x, ad the Index cutting 5 of the Clock: 
Then on 1 * de of the Nocturnal, and again ſt the 
| ſaid Edge of the Index is X; E. the Point of their Bear- 
_ ing 5 and on the ſaid Point is 11 75 0 2. 35* abo, which 
ae he North- Star is Min. + Hove 1 
le. | 
Admit" at the ſame time 1 obſerve by the. Fote. taff | 
and find the Altitude of the North-Star to be 46: 383 
1 demand the Latitude of the Place? . 
From the Alt. of the North-Star 40 * 
Sub. its Decline aboye. the Pole $f f (a, 


Remainder | is the Lat. requird 7 . 


Thee d are other Uſes of the Nofturnal ; as to find he 
| Moon's Sourhing and High-water, 'bur 1 udge that is 
bettet done by the In as WAS N in ng 1 of | 


e Wenden "TOE EY Jo} A 


- : | 
' = 4 * bs a * df * 
% 4 . 1 * » y 
£ - 
1 0 * 


5 25 8 2 Ts Me] Ep . 7 bs 4 ein "© 
N © 1 A 5. VI. Sec I. 
To 550 the Ti ime "of the riſing and ir i 1 
„ Stars, their Kos r roger th 4 
115 8 Ke. tab de . Ba h 0 


vw 


PR T1 I» 1 3 e 5 in 155 Crown 
comes to che. Meridian 14h. after the Sun (or' 
4X Afternoon) his Declination is 270 : 51' North; 

I tomnng its Amplicude, Riſing, and 8 Ferring, its Height, 
and the Time when ir will be due Eaſt, or Weſt, the 
Hour of the Night, and Azimuth, (when the Altitude 
taken by the Fore-ſtaff is in the Eve, PL . 
which 1 3 Lk N BY, 4 a 


* , doo & 1 : 7 
J Þ - 


In the Fo tag . 
Let P E & Q repreſent. 
the 1 PS; the 

Axis, | EQ the Equi- 
noQial N. the Prime 
Vertical ; HQ the Ho- 
rizon, and de the Pa- 
rallel of 8. Star, as the 
_ brighteſt. in the Crown 8 

ourſe. If thro? the 
"Poles I and 8, and F, 
the Inter ection of the 
Hs Parallel 4 e, with the 

aa PE Mei ian, or ee Circle, Ps be drawn, 


in the Triangle C E R, is given the Angle at C, the 
Comp at. * 28', and F N. the Star's Declination 236: 
51 North, to find C F its Amplitude, and C R the Star's 


aſcenſional Difference, by Prob. 8 100 . forego- 
ing, N pie 15 KA . 7 fs . #5 } _— LCM! 4 ; < ty. 


_ 


x L As S. C. Lat. my .* # 8 & S ben yg e X's Ampl, 
— 8.389: 30 3 279: 51 '—S. 4822 38. 


Which being always the ſame. 4 with the Declination, 
is therefore Northerly : So that Star riſes Eaſt 48"; 
380 Northerlyr. | 


1 2. + For CR, the Star's Aſcenſion s rn Og As 


"oY * 
3 - * * . 1 3 22 * — G . „ as * 4 425 


yg 
1 4 T. TROP 27 * Decl. 8. & Aſe «; 


T. 45% F. 510 30 T. 7 5 8 n | 
Which reduced into Time, is ah. 43 and th? 
added to 6 Hours, becauſe La Lat. Wy Bectinatien 
are both North, 6 om the ſpace of Time the Star 

required to 'paſs rom the Horizon to the Meridian, 
The Sum taken, therefore, from the Time that iv 
paſſes the Meridian, ſhews the Time 72 its riſin ing; but 


added, gives the Time of its ſetting. 


April 1. 1732, The & given "PSI '* Me. 9922 - 
_ + rranſits the Meridian at 14: „ 5, = 
| x. Aſcenſion. * .6h, 1 Sub. 5 $18 $3 13144) $4 ? . 
| Remainder 3 the, Time... „ ͤ „ 16 a -S 
of the given X riſing in — — 
the Evening. eee, 
6 Again, $155 $94 73.0017 
To the Time. of the oi d h. ob n 
Star's coming to the Merid. Tae: id 00 ::00-. 
Add the ſame Time =— — 8 : 43 „ 
it ive tho Time 6 3% 1-645; ; 
e Star's ſetting e 25 a — — 
Ob 1M herts n 1125 . 


Brom: Noon; or at — 10 43 44 
in the Morning, reiß king 1a12ꝛ·ꝛů 1 
Hours. TN os 


8 
4 R A 


nes Thirdly, 7 
| From mh fame Data, and in the f. fore 19950 Eigur 
o find its Height, and the Time when the faid 
Fa will be due Eaſt or Weſt. Th 1 | 


* 4 LY 


+ Oe REM | ConſtruBtien.\ idol Al gl. 
Through the Interſeckiom of the Star's Parallel of 
Declination, with the Prime Vertical at A and P and 
* e ve another Hour -Circle or Meridian, as PA 
| then in the Right-angled ſpherical che He. 
CA * -are given the Angle at C, equal to the AC. 
7 30 N. and A Y, the Star's Declin. 27% 6.097 
to find A C 7. its Altitude. and SF the Time when” ir 
wil be Na! Fa or Weſt? e e,, 


1 


<Projonical Projjeme, = 


4 Fe t& Prob. 15: . Net 
: As S. Lat. "$47: 2 S & Alt. B. or W. 
. ens : 30 S. 2 IF Ten 1 a * 


i T. C. Lat. 22 Decl. » Ca an | Arch 
A K. 30 T. 27: 3 8. 2% 111. 1 | 
Whoſe Comp. 65® : 30', converted into Time, is 4h. 20'2 
28”. This ſu trated from the Time of the Star's coming 
do the Meridian, gives the Time it will appear due Eaſt ; 
but the ſaid Arch of Time, added to the Time of its 
85 Wel over _ e ſhe ws 12 TIE} it 12 by 
ue | 


"oy e 


e 3 „ 

From the Time the Star is on the 14: 00 2: o 
„Meridian, April 1. J . 
s Sayubt. the Arch laſt found | 4 8 5 28 
Tims when is due Eaſt, 2 88 i 9: 39 :.32 
4 Again. =” 20 


The Star on the Meridian at —— 14: oo: oo 
Fare the ſaid Arch — <p e—_ 4 3203; 28. 


8 1 


e 18: 20 : 28 
Om” I2 \ 07 48 


2 20 28 
m Time ts Star is due Welt in the Morning 


'Fourthly.' fo HOP 
E Altitude of the gar. 459. its Declination 1s - 
N. and the Lat. 51 f N. given, as before; to 
| find its AIRED, {and the Hour of the Night ? Pf 


pos 


1 ID Conflru8ion. 1 
Ina che former Scheme draw 4 u 1, parallel to hk Hori- 
4 15 at the Diſt: of 45%, the Star's Altitude, through the 


terſection of this, with the Parallel of Declination 
ne; at u draw the Hour Circle PS; alſo the. 
Vertical or Azimuth Circle Z N;: Then in the ob- 
lique ſpherical - Triangle, Z P », are given 2 P, the 
Comp. of the Lat. 28: 30". Z a, the Comp. of the 
Star's Alt. 45 and P H 2 5 Comp. of. its 187855 | 

3 0 130 Ag: 2” 

. St | L 8 


4 15 7 WY 347 z A 9 Ev 25 Is 7 5 * 4 ed be 28 4 7 ; : 
1 * F | 
po ü Md — . 205 


1 1 To find the Angle u Z P, the Stars Azimuth, 


and the Angle Z P. =, (the Hour anten * bare. 


_— we brace ies e e % 0 fake 
. fi 0 40 1 


ih, Preparation. 5 


. „ 8 "x <3 5 
| To the > Comp. * — — 4c : %o 


# 


8 N py EO Rn, Lo Wig „ 
Sum 5 145 2 598 7 
2 — btabbg 2 
San half Fas Sum — 8 — 741 2 49 
Take the Comp. Declin, wm — — GS 09 1 


n e $1.1 puree; 20 


The Remainder call che Diff, 1 20. ahh 5 0 4 > 
"As XS. c. Lat.: 85 C Alt. «. 0 Woo 


—8. $0 = $305 3 8 S. 45 r 


As 4th: . Sg 20 = 2 2 Sides: 28. „ 7th Sine. 
8. 26. 07 — S. 72: 49 — S. 10 40 S., 239%; 41's 


| Whoſe Lagarithm is am nn — 91603913 : 


18 8 | Radius added is — —— Q 
þ 4 = 1218. c. 30⁰ : 40 — — 01686 
Doubled 50 40 15 an 
Sum 10¹ 2 a Star's > "From 
1 5 North : at that Altitude. 


For the Hour of dhe Night, Till be, 


As $. C. Decl.. 8. Aim; :: S8. C. Alte . 8. Arch. 
— & 62® 2 0g * 20 8. 45? * 8. 52 577 = 
the bs Angle 2 P x; which converted into \ Time; i is zh. ; 

is ſabrrated from the S:#7's Southing 14h. (be- 


fore found) gives the Hour of. the Night (Joh. 27) if 


the $:ar were on the Eaſt-ſide of the Meridian; but ad- 
ded to the time of Southing, gives 17h :.33' (or 5h. 33 
afrar Midni ns Hour of the Night, when the ſaid 
Star is on t eſt-ſide of, or is Ä the Meridian. 
"one and bee, whatever. has been done in 
05, 4.19.05 Telagiog 


TE 4 


— 


q 
* 


W * w 
0 4 * „ 2 
20 ical A tg 
; . Ty FF. '. * b 
- of * VOIR 3 4 \ * 2 
* 


k 


we muſt rake the proportional Part for the odd Mingtes- 
of the Sun's Declin. thus; . A 


. 


relation to the Sea, will hold good in the fixed Star's ; 
provided that in the room of the Su#'s coming to the 


Meridian (which is every Day at Noon) be uſed that 


of the Stars Culminating, or Southing, which we have 
already ſhewn hoy to fins. £ & 

S. 2. The Practicial Queſtions in Aſtronomy ſolved 
by: Inſpe&ion, by our Tables ina . Example, wiz. 
Sept. 14th,-+732+ In the Lat. of 43 North, I demand 
the Sun's. Dechnation, GS AN. Riſing and Setting; 
Length of the Day and Night; the Sun's Right Aſ- 
cenſton, GG. V | 

1. In Table -of the Suns Deel. look the Month Seprember 
at Top, and the day of the Month in the Side Column; 
and in the common Angle of Meeting you have the 
Sun's Declination oꝰ: 57 South 

2. After the ſame manner, in the Table O Rt. AC 
cenſion, you'll find the Sun's I. Aſcenſion Sept. the 


14th; ro be- 12h Em, e 15 Fs FH 15 
5 To find the Suns Amplitude, which is the Diſt. of. 
Riſing or Setting of the Sun or Star, from the Eaſt or 
, ee ER 
'Examp. 1. Lt it be requir'd to find the Sun's Ampli- 
tude on the 2otd-of Ofobrr. 1732, in the Lat. 43 No, the 
Sun's Declination for that Time is 14: 15 89. Therefore 
look for the Declin. 149 in the firſt Column of O's Ampli- 


tude, and the Lat. 430 at the Head of the Table on the 


Left - hand, and in the common Angle of Meeting is 
the Sun's Amplitude 199 : 18“ S. that is, the Sun riſes E. 
199 18' S. and ſets W. 19: 18“ Se for the Sun's Ampli- 
rude is always of the ſame Name with his Declina- 
Examp. 2. The Lat. 430 No. and fun's Decl. Suppoſe 
209; 25 North, what is his Amplitude? Becauſe the 
Lat. and Declination are not even Deg. in the Table, 


1 5 5 1051 * 5 | 6 + 1 1 0 n | 
. Sun's arts Fe + Decl. is 3 . 


a Subt. and, theit Diff. 1; 245 $4 m. 


A bo zn Aden 1+ yam 4 17 

bsielg zi kben , by Proportion 16 l dane 
As 1 = Gom, ". 84 . 4 27 3 "prop... Pa, 201 
„%% ˖ ! On 

| Lat. 43% Declin. r Amp - is 275 153%. 

Is To.;t/add the r 7 Part TINY o 1295 ein 


we — — 


1 Gives Ampl. for Decl. e : | £-- © 281: 28 * 
mit 1. the 8 Len $ Tu 2280 North. 1902 


1 


ſets 28: North. 15 a 

$2.44 . | Exomple Rip: 5 Aya oo YE ; 412% 
ts * * be 33: 30 N. and Declination ae 

laſt Example, 20? : N. What is the Sun's Amp? 
For Lat. 43%. and Decl. 20%; oo Amp. + 
the Amp.” is — — — 4 27 „ 


of 


For Lat. 435 4. Decl. 21: 00, 29 
i 10 e 4 a 
En: WEE my Pe, Die bs before 1 24 
ty * 5 - by F ed 
As 7 8 122 2 W 37 prop, Part. 


And 27% 1 = 28® : 28 the uns e 
Lor. 20 9 50 North Dae in a Lat, 9? North. i 
„f 0 gat an ne * 3 
AF br $113 © gain . * 20% = 
. 
e For Lats „ "cn Det. 76 Net 16 
TT Their Dif; 3 is. = 1: 23; 

— — 


< 


As  60': 83 4s 25 „34 prop. Part. 

And z 8 Wy + 34.= $82 5% the Sun's Amp. in Late- 
44 , With 20 Deg. as” Declination. 1 

Now, becauſe chergiven Lat. 43* : 30“ is in the middle, 

rween 43“ and 44”, therefore the Medium of the 
Amplitudes e n is Cn TURIN requir * 


W 552 44+”; | 1 
2 F Ded. gb che Ample is 7 2% , 
bat bes 4 145 e pl. is 8 
14 ft — - 
noghetl es; wed 10 Sum = „ 
bel the Sym th ben. requie', BT N 
1 6 vn a1. t BY hos 0: TEE 226.3 :565 of rb 
Dices | er ee Thux 


1 hus may the att. be Foun for an odd Mi. 
tes of Lat. or Deelination, the! ow e is Tents 


or Mr I AMR OR: 4+. 


ars — Beens being 23 34 Narth, 
I demand the Time of the Sun 3 Riſing « I String, with 
8 e Day and Night ?. 

Find Lat- 43* at the Head of clie Table (of the 
Sun's Riſing and Setting) and the Degrees of the Sun's 
e TR Lef-hand have he Bak ou the he: 56m: 
| e of eeting you have the Sun ettin em: 
bemuſs the Becton is North · e 
'-Sun- ſetting — 5 — Fh. 4 
Subtra8 fem — | FOR : 8 5 0 


Son - ĩiüng is 4. r — 4 a EY 


S ſe doubled — my — w h. m. 
Net the Day | — 3 


riſing doubled | 
Ln che Length of the Night — TI 


Tf there be odd W of the Lat. or . 
or both, you may find the & proportional Part after the 
fame e as we exhibited in Example ad and 3d of 
s Amplitude 9 5 
"To Find bo Time of any Star's Riſing and Setting, | 
whoſs Declination exceeds not ou Sun' 8, Viz. 7 ; 300 


by the aboveſaid Frble. 


SS. Exoniple * . 
Dercemb. 4th, 1732, I demand the Time of b the Rig 
and Setting of the guls South Eye, or e whole. 
Declination is & Land s 48” North, in the Lat. of- 53? 


North 2 | 
Look in the left Side of the Table 16? (neareſk.ta 


x50 : 48) of Declination, and the Lat. 55 in the Head 
thereof, and in the common Angle of Meeting . 

bave the Star's ſemi-diurnal Arch, (or half the Time - 
Star doth” continue above the Horizon i in that Lat. or 
che Diſt. of Time chat Star is in going from the Horizon 
to the Meridian on the Eaſt-ſide; Likewiſe from the 
Meridian to the Horizon on the Weſt-fide of the Meri- 
dian. In this Caſe jh. : 02m. Now, if you ſubtra& 
eſe Hours and Mi inutes from the Time of the Star's 


8 coping 


ſold by *(lifpott ion or) "Tables, 165 
coming to the Meridian, (which will be found by the 
former Rules to bg at) n the Remainder will be 


e Time of the Star's R d if 8 _ Sum 
. mh Gs ms © 61 VER 


8 


| Trims of the Star's Seng w/the Mo ons + 5 
None 1. If e um of che Addition, exceed {2 T Hours, 


caſt away the 12 Hours. | 
2. And when you can ſubtract, add 12 Hours to i 


Star's Southing, and then! ubcra ; ; what remains, is its 


Setting. 

5] Fre are in Norch Lavand the: Star hath South 
PE tn rot the Table gives the Star's ſemi - nocturnal 
Arch; which ſubtratt from 12 Hours; — Remainder 
bs the- Star s ſemi- diurnal Arch, as before. . | 
l you are in South Lat. and che Hear fark North 
Deelnation, do the ſame as when nee NN Lat. 

and the Sth bach den a b $9: 


984 £ F 11 4 
" #ak 53 


oberen 28.25 4 


OW Ns: t 4 
- a” #\\i 4 £4 


1 4 
2 1 8 EY 
* 
* fx a bl 4 ; * 1 2 3 15 
5 % ” * 
. * * 
* * 1 F*4 , 
» 4 * . — 
NY ” #7 3 * by & 
* . * * 1 þ 
£ Fi 6d A 24 7 . 
why _ 
* Sg #<, 1 * 5 4 
1 * , ©; 7 N 
A # i 46 3 ** E 1 
* . 
4 . Ef — 
s * , 2 FF 3 C48 
A « 9 
"27 } : . wa 4 
W wad 1 4 3 
* ry * 
* a3 PRE E * * . $4 
* 1 * * + wt # a ? 2 
wa "7 
* 
* 


ther in N & S, che North and South Poles ; an 


* 


2 . . , * \ 
5 : % y / a; 
5 * 
* x * . 
i ' F 0 . 13 9 
% 15 » , " « 9. * g b 
| % - . - #4 0 
oa, 19 4 
4 8 2 4 . «% 
4 . ; 4 1 


* 
* : . * a f 
" 5 "Þ © pe ” wats ** \ 8 ; > 
a: vd Dan ad lien don Ninibito ld oriros In ino) 
| -- ov 


1 5 7 1 : AY 4 * . 5 e ; 
— 7 4 3. nnen Y 31 — 940 a of 12131 
£12 ; Set: to emis oth 


Dod ad li 


N * 
1 ** 4 
+. 47 


1. 
' * 1 : 


10 an7T* 


Fiy 1T 3 at 


, 1 594 f Na> 


* > v...4 , 5 hs cath * Who 
* 4 PIE MM 21 3233343 1 8 $23 
4 . N ö f g £ f 4 L . — * 
o 4 a 
5:11; 0; 2xudltt. ot bbe dern un how EA yt 
* v 


hs 
— . 5 - ; a i * — 3 1 ” 3 * 95 
231 % iam 2% ; Bad G90) Pas, tidigot 81872 
5 0 — 5 
Demonſtration. . mig? 


* 
* 


r Inthe : Preſixed Scheme let the: Circles N, NMS, 


'NNS „and NPS: be Meri ans e each b- 


* 


BO FKS, BH -G TL T. Rarallels of Latitude: and 


EMN HPV. Arches of . the Bquator, or ſeveral * 1 
rences of Longirude made by che afore ſaid ans 


92 eri 
with the E uator. * — Muna a 1812 841 bas 
2. Then ſuppoſe a Ship ſails from A Eaſt to C, then 


South to O; it's plain, that A C is her Departure 


or Meridional Diſtance; Bot had ſhe ſailed from & 20 B 
to the South, and from B to O, it is evident that O is 
- her Meridional Diſlance: But B O is greater than A E, 
- which washer Meridional Diſtance before, a | 
quently there may be as many Meridional. 
between the Places A and O, as it is poſſible to deſcribe 
Parallels of Latitude between A C and BO, and. all: 


different from each other; but between A and O there 


is but one Difference of Longitude on the Equator, Vix. 


one 
1 CES 
# Ade, 


IE M; and this Arch E M is not only the Difference of 


Longitude betwixt the Places A and O; but it is alſo. 
the Difference of Longitude between all the Places N. 


and the Meridian NM: So that it's Obvious that if a 


Ship fails not homeward upon the ſame oppoſite Courſes 


me wem 'outward; her Meridional Diſtance will differ: 


ctording to her. different Courſes, croſſing different 
Meridians and Parallels. i 


5 


- £ i 1 2 
* 
8 * 1 * 4 | , 15 
5 1 * n * A .' 3 ARYL 5 B 8 * 
, «Nt ITS BETSY 207 


: 8 1 5 , ; "oe 5 1 e \% oth 8 por . ” 2417111 F 
þ 5 > n * 1 F% 4 , 1 \ 
+ Birth UNE TEA ART 719) 4 7 757 an . n 
0 £ we 9 * * . y 4 7% 
«25064 $i taut no eee 455 211 uns ip 154, ene 
„ 1 : g 


Wn . * K 
* 5 N : Ks — \ _ 2 5 . 
1 0 2 j 4 * 
54 * 4 6-4 $756 1 
» 


5 5 
- 5 % * EE CY ” ar «Ys 
2 „ 1 © FE 4 . F 
4 a 
a + © 2 3 1 
T# £43 Tag * 2 + * = : % 
* 
1 Eros UID TO IVES 
2E * * % 9 1 * 5 
A a1 18 9 2 4 + ige 
9 - 2 7 ; 1 _ 8 FR 
1 * n 75 o a, „ 4? * 
* } 210. * 1 ö 3 * * * * fr A 2 * 4 4 
* 
i A 7 


| % 0 4-357 34 
| A vt NG. now gone, ihre 
10 Judg dge 255 in the Theory of Nevis 

| all proceed to Practical Ne . 
gelen; or the Application of che 
| —9 5 in keeping of a Reckoning, or 

, - the careful Performance 
| of which is not only the Mariner's 

an parry Reputation, but (under God) the Con- 
ſayin ation o of 82 and all in it; the. Lgnoxance are 
58 no 55 been the chief Cauſe of loſing divers ric 
Ships, and many uſeful. Subjects (of this Kingdom) and 
Spnlequendy therive che Appoverifiing af. leveral, Fami- 

2 aner 
Therefore chey $15) take o on them fo. great a Charge 

as the navigating . Ships tö remote Places, ſhould make 

it their © rs oncernto. be expert herein, when o 
eat ruſt AS; ens Lives and Eſtates are repeſed in 

1 and not wo f ok. that the learning a few Problems 

only in the Theory (from, ſuch Teachers, who have 
learned to fail oh 1 — on a dlste or Paper only) 

ill make a Man a compleat Artiſt; for Navigation is 
no. Killing Knowledge, but a Science of the urmoſt Im 
es becauſe the Good both of the rare and 
riyats 


| ot. Bades Arik. 


$ 


| 
| 
b 


ws x 4 > 3a 
5 © 3 g * os 4 2 (bt Fs 


brats 


= 7 gn 3 © 3 1 A e. 75 1. 2 * 5 | I 4 3 be | 
& a Kl. Juri. 
N UT to progeed proceed in the of kee bing a Sthe 
Fournsl, there are fiv . fr g a 8 
known by. our young- Navigator, vis: 1. That 


he rightly underſtands the Compath. with the Variation 
thereof; and that. he muſt peer obſerve the Courſe 
ſteer d; in order to which, you axe oſten to look coyour 
Com als; and to the Wake of your Ship (if the be upon 
a Wind) to ſer it by your Com on, r zaT you may give 
__ allowance for her e bi 
., The rg and Half. N Clas; 'that” he 
nots on the Log- line be a due * and yo cr Glas 
juſt half a Minute. 5 
Now as the half Minute Glaſs i is ns; part 'of a an 19 1 
fo the Log-line Diviſions or Knots ought to be the rr: 
t of a Sea Mile. A ofa of Mile contains 2. 
"Engliſh Feet; and 5280 d by 20 Quotes 44 
| bay! we- uſually allow bur 42 41 Regt. or ) Fathom between 
' Knor and Köber on the Log - line, altho" ſeveral Authors 
of Navigation haye contended for, 50 Feet Diſtance be- 
tween the Knots, depending upon fuch Land Experi- 
ments as rae been RAGE that 55 Yaſh «rnd make o Ci 
ree of a great Circle vero on. of 8 
ary or rH but 1 ſhall rather e th the go 
old Way of 42 Feet, for theſe Reaſons, iz 1, Fs ive 
Sie for the Way that rhe , og, . after the 
for altho' there is 12, 15, or Fathom of ſtray. 


| 55 (fo much) allow'd as may be ſap eke to Veer the 
s ake; hl F 15 


og ics well 905 the Ship 


f 
1 
. 


0 4 Anti: Ro i * | 


* be ſuppoſed but. thac ſtill theLog muſt haye means” 

after the Ship, if but by. the Weight of the Line; whic 

_ alcho" but light, yet the Water being but a ſoft 1110 
Rene Log muſt needs have ſome Motion AIP 
le Ship "and eſpecially failing before the Wind ; 

NF cg Ol 4. freſh Gale, rhe Wind and Sea will 1% 
fo 725 "EfcQ ü on the Log, and ſo much upon the 
12 hcl Pare OL the Water, As to ſhove 1 1 along after 

tne, $ 
2.1 there bio Errot it in the ends of the Knots; 

it is og Tis Tafe taſer 210 Side ; for altho the etact Truth is beſt, 
if it could be atrain'd ; ; yet if an Error muſt be, tis bers 
ter that che Reckoning be 14 head of the Ship, than that 
the Sbip mould be; + 4 hea d of the Reckoning ; and bette 
to look dut for Land beste we come at Ic. than to be 
a-ſhoar, before we erpelt ir, 

| 3. Moſt Mariners, both in the Royal Navy: Fre Wer- 
Gan Ships, uſe this Diviſion of the Log, and by thei 

conſtant Practice and Experience, ſind the Succels t. 

anſwer, their Expectations in e ee much neater 

than a AT, FE Diviſion” would, d ſeg ard ng 


VVV 


© That the wat Minute Glafs be of a due ben 7 os 
other wife 1 it maſt needs make the Ship to run more or 
leſs than indeed ſhe does therefore We ſhall ſhew, 
Way. to meaſure a half Mare, or, any {mall Portion « 0 
Time, by the Vibrations of a Pe pdulu , which may be. 

demonſtrated to 'be 5 quitemporal bes ls Experinenc is 
mentioned by Mr. 1 . Philips, . in his Advancements of 
the Art of Navigation; 240 "ſince, quoted by moſt Au- 
thors of Navigation; and Experience confirms this 
Truth, That if tbere be a Fenn whoſe Leogth, (from 
the Center) i is 38 Inches and. half, it vibrates Seconds; 
or Sixty times in a Minute; therefore for the trial of 
your half Minute Glaſſes do thus; 

Take a Bullet, and wakè-faſt a Thread or Silk, of de 
juſt length af 38.4 Inches; 'lex chere be a Nooſe on the 
53 of the. Thread, and let the very End of the Nooſe 

be juſt 38 ! Inches from the Center. of the Bullet (a * 
47% 3. then. hang it up by the Nooſe upon a ſma 
Pin where 1 it may hang at Liberty, and ſwing free) „and 
ſo give it Way , and each Swing, ſhall. be a true Second 
of Lime; that is, each Time that it paſſes by THe” Per- 
pendicular. let fall from the Pin on which it bangs, 
ihall be e half 4 Second 3 295 evety time of irs return. 15 

N 1 
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7 fy price where 3 it firſt dey Jes Marte is Atrye el 
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| a 8²⁸ of fo true a 
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2 N N. G * 7 4 1 1 — 2 
* . 1 0 
1 8 - $4.4; 1 — | * FS; - 5 
. . " 
OY 2 . : * * , * 1 
ki raft tation. 
7 


d 4 Glaſs that runs, ek this fa "x bark made jo 
6 ts, ſhall e a true. half minute Bone 
ut. if the Ship hy any. confiderable pay, th male 
be 4400 ng 7 Inches ſhorter, and there mike a Kn ot t 
t by between your Finger and Thumb; 25 4 2 hy 
ehe, of the Hand cauſe the Bullet 3. | 
ngte of about 60⁰ every Swing from tlie fend 1 
dee Se then e: . Swing ſhall be equal to rhoſe 
bo e. ment ioned: oſt. that have 4 'Lo > Fong 2 
ruly s, and 5 Experience . of A 


th, that their. 1 1810 
n carefully kept) h 6 re d wit Yip [et 
tions their mati of . hath fallen out 485 
cording to Ease es 55 'their Account by dead- 


reckoning; ſuch a Glaſs, or another of the ſame Leh 
1 90 b be ele baker ah an y other, as a true l | 


la 

2 Kuala the Lat. by Obſervarion, You, are the 

erk Opportunity, from ſome known Head-Latid, to 

obſerve, and if you'find (after you have compured 

how. far the ſaid H ad. Land, 1725 is to the North- 
ers 7 thward 7 and know ing 1 gar 

les) any a afparent 15 in your 
95 . for it, 7. 4, 85 muck in your BE or 2 | 


bly. outherly ; For altho' 4 Gde. or 
e may be ae by a good Work ih, yer 5 707 
all rarely find where there are many adrants 
many, bſervets aboard of one and the ſam Ship, and 


5 Oh as 771 e find by by TM TH your Inftrument is 


obſerving at one and: the ſame Time, that all their Ob- 


feryations ſhall be exactly the ſame, but differ ſometimes 
4; : 10. 29, or zo Minutes, more or Tefs ; which 

be imputed to ſome Defects, in thoſe Inſtru· 
Mt, or to the Difference in the obſerving, Tome 
Men- obſerving too. © den, and others very cloſe? 
W dich, latter Sort I judge, do make the moſt ACCU= 
rate Obſervation ; by reaſon, they can käfter, and 
ofrner perceive the Sun's Motion when be is near the 
dee than the former. ; 

n ſailing along Shoar it's convenicht' and ſafe, for 
avoiding the Dangers of the Shoar (eſpecially, on an un. 
known Coaſt ; that is, where you are not well acctus intel 
with the Shoals, Ge) that Fou 1 + a Point, or a Point, 
m018.to.the Sea-ward i in the hr time; alſ6 it's tie 24 
lie, When vol come neat « Port, that you myo ke 
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right Underſtanding of the Quality of the Tides, which 
way the Floods and Ebbs ſet, and what Moon makes 
fall Sea upon the Coaſ}, that ſo it may be ynown how 
long to ride at Arichor, or lie by to wait che Tide, if 
ou know. you are too ſoon ; or what Sail to make to 
| your Tide; if you fear being too late; and that by 


ing the fetting of the Flood or Ebb, you may know 
what Tack wil be bet to ger on board, to cake all the | 
\dvantages to haul your ſelf cloſe upon a Wind, (if i: 
| ſhrinks) and 7 well of your Courſe. © 
F. Theſe few Things being premiſed, and that out 
young” Navigator be perfect in the Solution of the 
8 in plain ſailing Traverſe Mercator Failing, 
and to allow: for known Currents, or Tides, to find th 
Variation of the Compaſs, to take and work a celeſtial 
bſervation, &. all which we have fully treated of in 


the foregoing Pages : Let us now ſuppoſe he is on bbard, 
as Maſter, Mate, eee Cc. taking his Char y 


(or otherwiſe for his Improvement or Satisfaction, ) fot 
any Voyage: He is firſt to ſee he has good Meridian (or 
common) Compaſſes, and (in far Southern Voyages) 
an Azimuth-Coinpaſs together with Logs and 'Loge 
Lines, (a Reel) and Glaſſes, for a Watch (or 4 Hours) 
4 Hour and I Minute, with hand and Deep-Sea, Leads, 
and Lines in readineſs; alſo Journal, and Log-Books 
After the Navy, or Merebant-Ships Form (ruled and 
titled, in the Manner we ſhall ſhew # little farcher.on), 
with a good Quadrant, (Fore-ftaff and Nocturnal) for 
_ celeſtial Obſeryation, plain and Gunrer's-Scale, RE 
Compaſſes, Sea- Charts, &c. for Operation; thelg Things, 
1 ſay, being in Readineſs, he muft alſo provide à Eog- 
Journ ruled, and mark'd, as you ſee in the Figure here- 
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The Leg Bear you ſee is di 
arked or noted at the Head 
ork thus ; 1 


\ Enots, 
Fathoms, 


Wind 
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vided 1 


Hours, of the Day. bs 5g 
N run that Day. 5 


Courſes, fleer d that Day: 
7 which la ve "Ut: 


into . Columns, 


of each: Column, wich | 


On 


lo wa that 
Days 
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Day ; the laſt Column is Remarks or Occurrences hap- 
pening that' Day, as parting with the Land, meeting or 
_ parting, with Ships Currents, ſetting of the Sea, handing 
of Sails, @c. as will pany, appear by Re faid Log- 
Board, being filled up with the firſt Day's Occurrences 
from the Land departed from; which, before you loſe 
fight of, you are to ſet with the Compal, (allowing 
the Vatiation) and compure its Diſtance. from you; 
then having ſettled your Watches, and order'd the 
Men (or Man) a Trick at the Helm for, two Houcs, as 
is uſual ; let em obſerve carefully whar Courſe he 
- Steers by the Compaſs; or if they be order'd to ſteer 
upon any given Courſe, let them take care to mind i 
and at he End of two Hours, or rather, and much better 
every Hour. (for the oftner the better) which is the 
Cuſtom in the Royal Navy, and Eaft Ind/an-Men ; let 
the Mate heave the Log, calling aft, a Couple of Hands 
[Men) to attend him, one to hold the Log- Reel, the o- 
ther with the half Minute-Glaſs in his, Hand: Let the 
Mate over-haul off the Line, (having firſt caſt over 
| board. from the Taffrel, or Lee- Quarter of the Ship, 
the wy with three or four Fakes of Line into the 
dea) till the red Rag come to his Hand. at that Inſtant 
the Mate ſays, turn; the Man with the Glaſs immediate» 
ly upon that Word, as the red Rag goes away, is to turn 
the Glaſs,” replying, done; and! Watching diligently)j; 
when then the half Minute Glaſs is juſt out, the Man 
that holds the Glaſs, cries, ſtop ; whereupon the: Mate 
ſtops, and hauls ih the Line, obſerving exactly how 
many Knots and Fathoms are gone out; and ſets it down 
on the Log-board, againſt the Hour at which the Log 
was heav'd, and thus proceed every Hour, all . gs, 
rs, and then the Log-board will be full, next Day 
at Noon. 5 . 5 : 
Then having provided a Log-Rook, ruled every Page 
like the Log-board, wich the Day of the Week and 
Month at top, take off the Log into your Book, and 
rub out the Chalks upon the Log - Board, after you have 
88 (at Noon ;) ſo is the Board ready for the next 
Sm ria pit rar pat rwr, free zr, 


Notes that dt wers do keep their Reckonings by the 

beginning and ending of the Day, Aſtronomical, from 

Noon to Noon; that is, any 24 Hours Log, from Noon 
co Noon, is dated by the Day upon which it ends, and 


not upon the Day upon which it begins; thus if we 
ſer Sail March the 4th, thad 24 Hours Log muſt be called 
arch the B. „ "2s That 
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Practical Næuigation. 
ROCEED we now to work a Day's Log. And firſt, 
when the Ship hath bad a 2 Wind ; that ins. 
before it, quartering, or large; we muſt makes 
allowance always for the Variation of che Lan = 
Growth of Sea, and-known Currents, lying by; making 
and ſhortning Sail; let the Example be taken from the 
foregoing Log: Board, or: Log- Book, where the Ship 
departs from the Lizard - Point, in the Lat. of 490: 56 
N. and Long. 5: 23. W. bound, for M. in the Lat of — 
and Long. of — Courſe — Diſt. — Merid.. Diſt. or 
Depar. — found by Caſe 1. of Mercator's Sailing. 


5 Explicatioꝝ or Operation. CE 
1. At 6 laſt Night the Lizard did bear from the Ship, 
N. N. W, but allowing 1 Point Weſt Variation, (in the 
Chops of our Britiſh Channel) td the left hand, the 
Bearings corrected will be N. W. & N. conſequently the 
the Ships Courſe from the Liz ard muſt be on the oppoſite 
Point of the Compaſs, which is S. E. . S, and the Diſt. 
per. Eftimation 1s 5 Leagues, or 15 Miles; which is , 
the firſt Courſe and Diſt. (in this our firſt 2 Work.) 
2. Obſerve to allow the Variation, if Weſterly, to 
the left Hand of your Courſes ſteer d, by the Com paſs, 
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but Eaſt Variation to the Right. * 
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To * this very plain to our young Navigator} (as 
allo ro allow for the Lee. Way, when the Ship is upon 
the Wind,) I have here ſubjoin d a Compaſs- Card, in 
b. he is to lay the Point of the Compals ſteered: di- 

re&ly before him, and count to the right Hand or left 
ſo many Points, as is to be allow'd for the ſaid Variati- 
on, 5 png and he will eaſily perceive the Courſe: 
| 9 | 

The firſt Courſe the Ship ſteer'd was W. S. W. ; 
| Fs. ae one Point Weſt Variation to the left 
N _ __ the Courſe wo ang or made good, is 

S, W wo, e Diſt. „ Log: 79 Miles during the 
Time % 7 l on that Ga which was from 6 in 5 
the Evening till 10 a Clock next Morning. . 

4. The ſecond Courſe ſteer d is S. W B. W; ber _ 
| lowing, (as before) I Point Weſt Variation, the Courſe 
made good is S. W. and the Diſt. run by the Log from 
io to 12a Clock at Noon is 15 Knots, or Niles, allowing 
J Fathom to each Kaot, and every Knot counted as 1 
Mile, when the Log is hove every Hour, (bur if it's hove 
but once in two 9 you muſt double the ſaid Diſt. 
run by the Log.) and thus proceed, if there were more 

urſes on the Log- Board. 

- This done, collect your ſeveral Courſes correted, and 
Diſtance failed, into 2 Traverſe- Table, and work the 
ſaid Traverſe, as you were e in Arvverloedullinge 
ny * Operation. 8 1 5 
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| Laſt, Becauſe the dire@ Courſe from the Lisi! is 1 1 
45: 34 Wt. therefore the Lizard muſt bear (on the 
oppoſite Point) N 45*: 34 Et. Diſt, 95 Miles, or 32 

LR Thus is this firſt Day's Work finiſhed, and you 
may place it down in the vacant Space to the ine 
Hand of e the Day's Log, in the Log-Book, thus 


10 (8 or) Tueſday "March 5, 1732. t 
T his 24 Hours the firſt Part, freſh Gales and foie: | 
Weather, the middle ſometimes moderate and fair, and 
qther times ſquails of Wind with Rain, but the latten 
Part, moderate and fair, at 6 P. M. the Lizard. Point 
bore off us N. N. W, diſt. about 5 Leagues, from which 
rake my Dep. in. Company with three Sail of Mer- 
| War- Nea. pr Courſe per. Account is, $9 : 459: 34 Wa 
Lat. . Diſtance —ͤ— 95m. e 
ie Sovching —— — 8 
Weſting —— — GY 
Lat. in per. Dd.— — 438“: 49 N. 
„ Merid. Diſt. — —— 6gm. W. 
i” it | *. Long. — 105 W. 
Long. in — 72 50 7 W. 
The Lizard bears from. the Ship N. 35? 5 2 
Djfts. 32 Leagues. 
Vote, ,Thar.rhe three W in this Day's Work, 
may be wrought -by Gunter s Scale, by Caſe 6th, plain, 
Sail. Meth. 1..and Cafe 2. Mercat. Sailing, or Cale * 
middle Lat. Sailing. Or the x. Long. may be found 
: G the Traverſe-Table and middle Lat. as dire ed in 
aſe, 4th, middle Lat. Sail. and this, or any other 
's Work, may be wrought by the Pen. or Inſpection, 
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Long. in 1851 36 . 
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In this ſecond Day's Motion the Ship ſails bait on one 
Courſe, wiz, W. b. N, with Allowance for 1 Point Weſt 
Variation, the. Courſe made good is Weſt. And with 
reſpect to the grea: ' Eaſtern Sea following the Ship (go- 
ing quartering) I allow one Knot (or Mile) more in 10, 

or the Diſt run by the Log, that is, the Run by the 
128 Knots, or Miles, I 1 13 Miles more, 
©hich * 2 it 14 Im. Miles. SN 


; Expli. T 
1 
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The Courſe being V Wl aſt (or Fad) Biſt. 1%. the Lat, 
. Account is the ſame as yeſterday, wiz-' q80: 
And the x. of Lon n is Found by Caſe 2d of Parole 
| Sailing, or b3 £445 ech ; mid. Lap ling, calling the 
. 8 hecauſe 


mp. Lat. : 
in this Cab a Gt and Depr are the fame. ES: 
As S. . Lat. Xs ,Dift. {or Depr, e TY Xo Long. 
8 14 LY e e., — 24m 
ae Deg: and Min. 9's 3% W. which ad. ed to thi | 
che i was in yelterdy day, viz. 07? : 07! 5 
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8 _ Ship is in; alſo th 15 
r. 141m. We m. 
W. makes 2ogme 


day's Merd. 
"_ Ditt. or as thy 
or from the Band 
| 2 Subt. the Lat. in — 
| rom the Lizard's Lat. — — — ay 9 
che 2 Is the x, Lat, ar Soothing, from the Li 
ard 67m 
* Then to find the Bearings and Di l fr om the Lizard, 
we have given Yo ke Rag 6717, and th oma 
5000 m. to find the and pi 5 eee 
Safling-. 
As x. Lat. Depr, 8 Courſe. | 
65m. 209 — FT, 45? _ T. 72%: 12 
As $. C. Depr.: : K „ Diſt. | 
5 12 — 20918 — $ ge? — 231, of. near 
72 Teagu „So hare the Lizard bears 
N. 32 32' E. Diſt. 72 Leagues, and your I Work | 
is finiſhed; therefore enter all the foregoing Operations 
in your Log-Book ; z as You fee here is one above, 
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1. In this FF 23 Modzon, ch 6B ale 


with allowing Weſt Wrede 10 the L Left- 
of cach are $. W. 4 W. 36m. ». S. We by S. 3 W. 


an Ni * ro J in thy fy Even ie . 
Hing . . 0 And third e be⸗ 

e 

= the Diſtances failed t » wh makes Sa. 
bn the ſame Cu Abd * W E 

2. Theſe three Courſes and Diſtances reduced to 
working a Fraverſe' (Table) ves the Ship's Co <| 

this 24 Hours, to be : os” Pitt room: 


ee 1 6 


441 * 


t. fl. > 427 E 


1 dale, . Fe 

wy 1 Yup f - z 
. a E N „ 
Wei: bid ae & La . * 
14 Weſting made tþ Day 0 . 1 


| Ht 1 Merld. bil w Day | | v4 II 11884 Tn wk 
1 65 Dep. — 1. ate os 5 = 


2k 
1 a —.— 1 : 49 Add 1 


3801 4 —_ 
LY 


| Long: in co Day — dry; 1 . * 


ber. Accounts . — | 
13 — 1974 1 
t ſoeing that Tam bur in he Lab # i: 0 „b | 
ty eckoning, a and 1 in 45 42 by be e Which 
muſt refer or gon 5 more than th Fec oning.). 
| * that the Mailing to — Southwatd in North- 
| os Sir 15 ria my 25 Miles r- 


| 2 110 r in my Steerage or Courſe, in 
| HT the e Sea, or that I have allow'd too 
{Re (gt of the Compaſs (fox want of an Oppor - 

tunizy to obſerye it a) Therefore, to ſind the _— 

| Merid. Diſt. a nd . Long. Cor rected; | 258888 
Lat. Lizard 59 560% — 465 % 18. — — 

- = 2 ꝛpm. the x. Lat. or Total 2 "From 0 Li- 

zard; and the total Weſting, or Merid. Diſt. is 324m. 

by dead 8 Then, 8 


1 


As 


eee the — 
A. Late! + Dep. : N 2 
8 8 Dep. " 575 Oe 
LIP Lo' e abe 1 1 da 1 
Dblervarion 


ind, wi. e 


* 


4 i 4 = Abm. Ke the Courſe, 
Inge Correfted by ca 35 e Soiling. 


TY 


Mid. . Lat = 
As Diſte ... . Late © 


—39 mi — II m, — 8. | e 
119 80 d 151% ace 50 Thar che ho bears N. 


Ae dE; Thlt. ... e. Dif... ''.  - i 
—S.'yo K. 51% 200 9m — 312m. Wt Correct. 
As x. Lake. . Dep. © : Mer. x. Lat.. x. Long. 

| a —_ — PRO — 37 zm. . 


mi Which 200. add. the — 24 ' Weſt. ; 5 
: Long. of the Liard 32 7 1 FY Weſt. | 
Long. Corrected, 3 bps of. 7 Wel. 
which fer down in your Log- Bock ee T 
2. And-for.a geheral Rule'to corrett koning on 
an Oblique Courſe, obfetye, © "4. 


IF, your g more chan the Hep. the Lag. or Dit * ll 
8 „ Fault 8 "felis 0 
be 8 2 8 Cou . 
| 3 28 1 3 5 a 
as WY ; 


r Pri Nav We., 


by 4 1 _—_y * IL? 


mia 
i | Semzor F eren eren = 2 
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Suppoſe a Ship fails within 5 or 6 Points of EE 3M 

an 22 till by Reckoning ſhe is at C, or in 

ang of Lat. B C; * by Qbtervartion is found 

nn the paralſe} of Lat. D F. Nen, if I ſuppoſe the com- 

pPuted Diſtance A C to be r, ſweep the Arch C F/ 


_ till it cut the 1 8 DF in F, and make A F equal to. 

_ AC: Now, this Means the Tine AF is the Line 

=  defcribed by ts Ship's Motion”; whereas, . dend 
Reckoning, * thought ir had been the Line WC; bur 


it ſeems improbable or abſurd to think that any ſhould 
be ſo far miſtaken in their- Courſe as to ſteer from A to 
F, when, he thonght he had been ſteering from A to C; 
and therefore let vs impute the Fault to the Diſtance: 
Suppoſing that the Miſtake lies there, and that when he 
thought he had ſteer'd from A to C, his Reckoning was 
a- Stern of the Ship; and that when he ſhould have been 


at E, he was only at E, rhe Space E F being but a tolera- 
ble Miſtake 3 in the whole Diſts. A F . 


by But 


92 "4 


2. viz i in a bre Welt k aſterl „ Courte fu} 
Ship ſails from A, till Bis Course, 955 Pift, by Za 
Reckofting is repreſented by the Line A T, and the La 


in the Parallel of Lat. HLR: Now, if ſyppoſe the 
Contſe was tightly judg'd of, and the Fault to be in the 
Diſt. we, muſt continue the Line A I, till ir cut 


the Parallel HK; and allow bit to be the whole 


— 


 Diftarice, I K, miſtaken in his \ceount ; which feems 
again 4bfurd ; and therefore let us impute the Miſtake 
ro the Coutſe, and then with one Foot of the Comp 


mn A, With N AT, deſeri 7 Arch I L, an 
araw the Diſtamee A L, equal tô A T, and ſuppoſe that | 


when he thotight he had id is, the Line & I, he 
had indeed ſail'd along the Line A L, the 13 I AL 
deing à much more tole 188 e Fatilt in the Courſe, chan 
the Diſtance I K could be fuppoſed in the Diſt + 


Hence, and from tlie aforefaid General Rule, when = 
this Efro} is fuppos d te be in the Diſt. by the Log (at 


_ ritoſt Getierally is, by different Perſons beabin of. 
and 1 5 Reaſons) this Proportion ariſes fot 00 rre 
Jout Reckoni an Obſervation. viz," IRA 


- As ths total Notthing, or Jouthing,:(or dens Reckons 


x. Lat.) is to total Eaſting or Weſting, (cr des 
Reckoning Merid; Diſt.) ſo is the Error in Northing or 


Southing, called the Correction in Lat. or rhe Differenes 


between the Lat. by Reckoning and Obfervatiofi, to the 


Error L A orrefion. in Eaffing, or 8 of Meri 


Diff, ſt. For, 3 | 
N a B dead Reckoning *. Lat. ; 


Is to B E dead Reckoning Dep. VV ; 


» is B DS E. Correction in ler. 


9 7 F, the Correffionr i in Der 3? $4 ts 


+». Having got the meridional x. Lit. between the 
eblery's 4 dead | Reckdiriiiy Lat. 


To cher er wit FO Cortectlon i in * 
ed Ares 2 Let A B be rhe Correction 


in Lat. and HD the Correction in 
X (the Merig. K*. Lat. * between: the 


agen 


L 
. carl Pro zortion” 18 A= K 8. ' the CorreQior 
in. Lat, is to B-D: rhe Corre&iorn-in:De 6p. 118 is A 


thy Met. x Eat. to N the Gerbesnen ir Log 1 


Which 


ofs 8 
. | 
owe re ty the Payatlet @ F, be b. ObBrvation he 13. 


EF 3! * » * * 14 *2 


an And ſup poſe | in the anner d 


: adferw'd ad dead Reckoning L 0 E. the Correction in 


LI 


Kod 5 tion. 0 


5 Which two Pro ortions 2 n tl PIE 7 8 
5 of. Lb. 6. Euclid, t een les being ſimiliar. 1 
| 15 8 the dead Reck roning, x. Late and 


Error (or bak ion) otherwiſe fromthe laſt Error; 
or from the laſt Derry th q 


N | 1 caſe your. Courts. 
{ and you find an Error, betwe: 
and. obſerved Lat. it is beſt 

ind not meddle at all with g 
1155 the Error is ſo ſmall 


the true Departure HL 25 ſo ol 


oi 
going ct — 


— 
— 


* "ke 1 5 ths” — a 
—_— . J = — — * 
= 4 . 
———— . ee pode 2 — — 


Ne, if 1 you 1 jucke e ; thi there! is an Error as 

muck} in the Courſe. as in the Diſt, then you muſt part 
the 0 erence ; as for * le; 

ou think you have ſaile by the Ri e A E, 

TH W. and to be arrived at E, in the Parallel of Lat, 

E. and your Obſervation ſbeweth * Yor are in the 


Meridian, and then take the Point 4 for the 
phip + ; that is, take the obſerved Lat. A.D and Dep. by 


* 


oo: De 
Again; it you. 3 an Obſervation « every Day or 


— * =. 4 22333 
PIE . 2 5 - * | | 
— 7 " wa o . 
ad P . ———ů——— —  —— — 
— * 


| ead Reckoning Lat. tis beſt to judge well of the 
: Towel made good, and with that and cher obſerved x, 


when the dead Lat. differs from that obſerw 4. 


an, and! in the obſerved Paral el. 


Example. PA 


. 


py my Reckoning, ſhe is in the Point B. in Lat. 
ps 1 % 5 Var 
is 


ich I muſt truſt to rather than by the reckoning Lat. 
e ſame is to be underſto6d if you pad ſailed North. 


5 8 8 your Reckoning, upon an Eaſt or Weſt 
oürle 
zur ObFtyarion, if any Fre fen with s or 40 


Y . 


— - 5 — 


pm om the b Kümmern of the Voyage, if it be 2 


Een Dep. Gl, that dis not worth while to correct | 


Parallel of Lat. DF. Draw the Line E 5 e llel to a 
ace of your 


eckobing, BE E 75 505 Hog the corette Courſe, bil | 


eng find ſome Difference, between your blervation- 


Lat, work your Day's s Work by Caſe 2, Mereator $ Sailing: | 
To correct the dead Reckoning upon. 4 North or South Courſe; 


? "You muſt corre& the Ship“ f“ Place 3 in the * 


l 2 | ag A Ship, ſail 80 2 South. * A, kill ; 
n the Point D, in Lat. 458: 46, 


+ If there _ be, an Error you cannot diſcover 11 
the 


9 RT 


of benen by. 0 7 U 


. * Ship; refore tis beſt to alter out 8 A neue, b 


the Diff. t. you may diſcover the Error. 
Lp have 117 985 23. — or Miles Eaſt, 


or Welt, ind 5 your Q bleryation,. that you have; 
a 


not been „ . rallel where yourReckaning places 


ou; then your Reckoning maſthe'coxrected by your ob- 
ferved ft of 1 * «oo nge; as far Example, 
1 & & Ship 


e Lat. of 49 : oo, then. with one Foot of your 


Compaſſes in A, with the Diſt. A.M, .. deſcribe the Arch 
ML, fo thall L be the Place. of, the Ship in the parallel 
Lats of 4 49% And here we have alſo the Diſt, = ab- 
ſerved x Lat. to find the correfted Courſe, Depart. Se. 


| Laſtly, and Generally, the Faro, lieth in 2 Log, or 
Diſtance n and this is that Which 4 ſt uſually makes 
the Difference between the obſer vid Lat. and the Lat. 


by Reckoning: And herein are two. Caſes. CE TS Z 


Caſe 1. In North Lat. ſailing. toward the North, and 
in South Lat. ailing to ward the South. 
If the obſerv d Lat. be the 5 greater, then bath PE Ship 


outerun, 


Reckonj th outrun the Ship, 


_Caſe 2. In North Lat, ſailin (cowards, the South, and! in 


South! Lat. falling towards the North, _: | ... 


If the obſerved Lat. be the, greater, then hath the. 


Reckoning out-run the Ship agi ſe, be leſſer, the Ship 
hath out- run t e Reckoning; 5 SS £65 
So that when the Ship bath. out-run the Recboningi 
then i, the Reckoning too little, ang. it muſt; be __ 

mente 

But When b Reckoning bark: out- run the Skid. then 
is the Reckoning too great, and muſt be leſſened; that 
is, the Correckion in Departure muſt be added to, or 


ſubtraQed from the mefidional Diſtance, according to 


the Caſes aboye. 24H h +: + N 
And the Côrregion in Long. < according to the new: 
way of counting it) if the Long. in, and its Correction, 
be both Eaſt or both Weſt, 7 but one Eaſt, and the 
other Weſt, ſubtrad; and the ; Langicude'i is corredted. 


9. 3: To work '2 Day" + Leg. T2 ts 'krep. account « Shi 5 
p Ha. Hay upon ind, Ll 7. 


8 


7 


A Ship (in the Sea Phraſe) Thru. ro. ſail en 4 Wind,” 
when her Tacks are a- board, and her Yards ſharp Braced, 
and i the Bowlines haled n and is commonly, . 
FRY 1 15 | pPioſe 


ils W. 150 Miles, from Az in the 
| _ of go, to bs and by Obſervation. the Ship is found 
in t 


Me Reckoning; but if it be the leſſer, the. 


ORs _— 


_ 


2 8 


poſed to lis up within & Points of the Wind tte Viki, 
loo $, ind Ho oys, or Smacks Gr. will lie much neare 

do he Wind) a Ship's nd, is Oper Racing ro 

rhe Sail the carries, Viz. = I 1 hs W 


Au edle Rr, 1. Pose e 
Toons all Reefs taken in, and + wme's Sta, 1 
oint. 


A Topſail taken In, „ ig 
3 Boch opſails EY, tale hg as 4 „ | Eo 
_ "Try under Main- fail and Mizen, TT 
Fry under Main- ail only, —ͤ % 1 
y Vnilee ; 4 mr onl. Cr — ö 5 15 
Lying or T 1 Hull, all Sails Farlea. 


Theſe are 1 al Allowances for Lee-Way, Tad 
which we ſhall Work the following Examples : Ne- 
vertheleſs in Practice Lee: Way muſt be Fir peer ding 
to Judgment, for ſome Ships make more Lee- Way t 
others, with the fame Sail fet, &. 
And reſpe& alſo muſt be had co the ſmootbneſb oft : 
Water, or to the Sea's. 3 * and then the 
fowance for Let: eftified and adjuſted ed. y 
ſerting the Ship's Wake by the Compaſs, on nad 
of Eirele, which is fully (or ought to be) placed 
dn each Rail of the bie 5 Quarter for thar purpoſe: ' | 
'\ To allow for rhe Les. way, Star- ba Bard Tack, Fr 
Allee the Lee- way to the Left-hand'o your Esurſe b. 
the Weh e but Larboard Tacks a-$olra towards the 


"Therefore with Wet Variation and Sthrb6atd Tacks 
eme the Sum of the Variation and Lee: way, is the 
Allowance to the Left- hand, to make your Courſe good 
from the Point the Ship lies up to by the Srem; but 
wirh Weſt Variation, and Larboard Tacks ab ard S114 
the Variation is greater than the Lee-way, the Dif, 
muſt be counted to the Left - hand of our. Cute 3 1 
leſs, to the Right; if equal, you mak e Ba Fre 
FOG: according to the 3 3 


1 k cbe Ship bs pon a Nd, Ant 1 „Kalbe 
Tacks a- board, and Stem W. S. W. the Wiege N. W. 
TI Pojtir Wr. Variation and Topſails ſer. 1 Point Lee- 

—_ allowed in this Caſe; ber *ourſe. made good is 

but with her EN acks a-board, ſhe would 
Kade her, Courſe good 801 E. betauſe her el beg 


| aud the Vatiftion Art For me Variation bein 
1 5 3 5 one 


e FR ed 


„ Point Wi. che Ship lying up N. N. E. her Courſe 
— the Variation, is N. by E. but allowing 1 Point 
Lee- way from the Wind, brings it again to N. N. E. 
All which mon ag) befor if you lay: the: Chart of ths 

re you. | 

CE cho Win Wind 5 — hard and cauſe. one Topſail do 
| be b or taken in, the Variation ſtill 1 Point "Weſt 
Starbqard Tacks a-board, the Wind at N. W. Shi 
Capes, or lies up W. S. W. chen allowing 2 Points Lee 
way, her Courſe is $. W. by S. bur with her Starboard 
Tacks N. E. by. N. 

3. If it blow ſo 544 . W T oplails are taken i in, 


22g 


and the Sea run high, and you allow 3 Points Lee-way; - 


then in the Caſe above, her Courſe with her Starboard 


Tacks a-board, is 8.8. W. and with ther Larboard Tacks 4 


N. E. — — eee e WH 

4. If the Fore-ſail. be furled, and ſhe try under a 
Main-fail and Mizen, you allow 4 Paints Lee-way' then 
” as. Caſe above, her Courſe will be with _y; 6 Þ 


2 .) 1. Starboard: 8. b EF "7 
— 1. Wk Tacks FS. Eb. * E. 


5. If ſhe try under 2 Main-fail only, and 150 allow TY 
rs on b as the Cas ere ber En: wil 


S F hos 58 2 
| Larboard TER 1 N. N. „ Int 6 


—_— 


I 


* bor if ſhe try under a Mizen oaly, he you allow. 
6 Points An ey ; n! in the Caſe above her Cours | 


et Toda 8. n 
1 Tacks iſh by N. | 


7 r The be Hull, with all her Sails farl'd, and you 
allow 7 Points 1 8 1 in che Caſe OR ber 
Courſe on the | - 


; 


{Starboard} (5. S. b. : N 121 
| Tack C 
; E Larbourd | rat. e 3 


That is, with REL I Point Weſt Yarlacion in all ) 


5 


2 ſeyen 33 I 


* Tia ie FÞ - 1 2 . It 
: * . N : A : I 
. : * ; 8 \ 


i 


* 


2 


450 Phat — d. 
N 8. If the wind häth blown hard at: N. W. ntidinade | 
A high Sea; the Ship ſtemming as before, W. S. W. bur 
the Wind ſhifting to che South while the Sea continues to 
run high, it taking the Ship on the Lee: bo, abates the 
Lee-way. Theſe 8 with. a little Practice, and 
conſideration of the 0 Trim, Sail aboard; ſtreſs: of 
Wind, and growth of che Sea, will a! frengrhen-/ our 
young Navigator's Judgment (for. whoſe ſake I have taken 
this Pains) that he'll» ſeldom faikof/ making a true ab 
lowance. l 15 $334 0 70 Rd 2 27 2 5110 10 374 5 
We ſhall proceed now to ſome. particular Examples 
- anocking gh bog Log, the Ship __ age a Wind. 


, WEL MN THURS ii ROY zun ad brig 
3 3 3 6 . 
3 © Toca for rde e 4th. 13, Etc 
H. KF. e . Ws Wt * | 1221 
11 4 3 WI W. 8. W. NW. V Feet Faint W. 511 
215 ee and Fair. 392! 12 d % tf 
| 316 [1 |. 1 This 24 Hog the | 
416 $5.4 moſt part freſn Gales | 
56-485 w. — wen. (and Rain; with vari- 
516 a at 5 * 4 able * 1 
' 7 3 : r th - - TC ales. Ti nes { 1 
85 yy "JW SW.” Courle'S; 12% gt 2 
95 1 . Rain. . Diſt. 1068 m. 
105 2 4 hes Southing 105 m. 
11 5 4 bp ig #5 * eſting 23 m. | 4. 
12,4 [3-1SSE. |S W. He d. 44:01 N. 
J x\4 + $02 io Fair. 12 Mer. Diſt. 38 mm.. W. 
Ne þx: Long. 32 m. W. 
3 42 |Tackr. E by w. Long. in 83%: 400 W. 
4 -W. by S. Rain. The Li ard bears | 
$1510 pe 143 Dat 7 1 . 
r | 1 162 28 * | 
ee OE EY: 
-1 815 1 5 „ | of e 0 wh 
9,5 [2 Ada 5 250 I 
10 $49 | "es 0 „„ oe * 7 
1 1 1 „ I tos rigs 4 8 
1215 x | Reeft. Toyſails. ; 81800 5 


r 


£ (o 28 ; 4 * N 8 Sa | R . 2 
2 Fe 1. » he "2 l Y 
1 l be 
7 = * Lb, + 
— . 
1 * 7 4 
4 1 54 9 23 TH — 
: 3 


In this Day" $ Sailing, the Ship bark had her Starboard. 
Tacks d-board, from 12.at Noon, till 2 in the Morning 
To ſails being ſer, I allow, 4-Poinr, oak Yo and 
"Os A 0 1s 1 Pointe In 72 85 


Jon sach, , WX. 
„W.; F 2 gp 00 445k, v E 
18 985 Hd WA 8. Then at 2 in the 
* eſtward therefore þ 1 
ce Hip Tatts on Posta till 170 „the varia 
Weſt abates the ＋ 58 - Wy to F Polar, which I 25 wy 3 
the Right-hand of curſed; which make exthem |, 
(when Sed) W. . W. 18m. S8. S. WW. K N. 
21m. 8, W. 16m heſe 
collected in Order, and che Tiaverſe-work'd as before 
taught, will g ive the Southing 05m. W 755 n, 
e 17 W. Dig. 108 n. | 


* 


1 bs. 7 
* 2 92 . 1 
V .- C.- 


11 © 11 18 4 tf 8 J y * £ $ 7 1 EN > * » $ 
$4 >, 1 1K. * „ * «| 4 1 . 5 4 \ . 
F g o 


| 1 Vellrday TY +. Qbſervar * 


5 e: N 8 Fr Gf nag l 51 73 1 
Lat. er one Day —— 
1 i” ö 


Mexidional *. Eat. . — | 


Meridional Diſt. Ye erday 
Weſting r made to 


Meridiogal Dig. to 8 n 9. 
As x Lat. Dep. 3 6 Mer. x Lat. to the x Long. 
—— „ 32 .. 
Long. in Yeſterday! Add ——— 13: 0 Y. 
„5 24 Nalin e 3.45 art Aut 5 
Long in to Day — — «bn; 13 0 W. 

From La Lizard 49 55 56 fubt. Lat in wks * 0: a, (ON 

mainz theix.of Lat. 5: 535“ or: 355 miles 145 
As Lat. „ . Merid, Diſt :: * T. 6 332 28% 61 
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This 2#Hours moderate les änd fair Wenther a4 
4 P. M ſpoke with a Br . Galley, chat cane! from... 
Legborup bound för London. By a 8009 Obſer vation ts * 
Day; E find à Help to the Southward 30 Miles, v3 
reſpect to the South · Weſtern Sen; 0 chat ny Metig,”. 6a 
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This 24 Hours hard Storms of Wind, and thick 
hazy Weather, with ' very ho grown n* Sen ft om 
the S. E. Board, at 1 P M. up Foratail ; under 
Mainſail and Mien, at 6 Ds. reeft and "ball the 
Mizen, try under a Mainſail; at '2 at Ni p 
Mainſail, try under 4 Mixen; = 6. A. M. ne the 


Mizen to n, iy a Hull. 
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This 24 Hours freſh Gales and fair Weather; at f Pr. 
12 at Noon bent a Mizen, bare away and made ball, = 
iteering our proper Courſe. 

For the Sake of the Cuflaus, 1 have indented an FF 
ſtrument hereunder, which 1 call the Nautical Medal: 
Or, Navigate f ober- Piece. 1 y which you may cwitheut 
any Burthen to the Memor Y work a Day's Work by 
the Pen, amb: Square Rock, « as we have ”ſhew'd--In, 


Method 3 of. Plain«Sailings This Pocker- Piece is eaſily 
underſtood ; for on one Side you have the Natural 
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point oß the Comp. ſtanding to the Right-hand of the... 
ſaid Points or Quarters; to ether with brief Rules for 
working Pl. Sailing and Mid. Lat. And on the other Side 
. (for more axaRtnefs)- the given: Numbers ot 
$; to every Degree of the Quadrant. Thel&circalar. 
Piece mey be. cut out, and paſſed om each ſide; a round 
 ſmoorh, aöd thin; Piece of Wood, and then are. fit 
for (and will take up. but little more Room than 1 


Crown Piece in) the Pocket. The Uſe whereof _ * 


we have already ſhewn in Merk. 3 Plain - Sailing et for 
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ow the deren « Latitudes, or Southings 12, m ; 
39 5. ; and 10, z added together, makes ** Lat. or 
eee 87 Miles. And the Sum of the Geng 

or 8 65,7m. and 10, Sm. is 36. zm; from whi 
ſubtract the Eaſting, or Departure, 8,315, remains 6 
Miles, the Weſting or Departure made ; both of whi 
bers Tale, e bac OT was boa 9 ths . * 
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x48 Lat. 67 R 461 = = 2 Sar. * «Lac, 
Depart. 68 * 68 = 4624 Ar. ä N 


| Prom 2 Sqrs * 2 (= 95 Diſt. e 
The Diſts. 9 9 more 2 2 e d. ee SY the Depart 


1 is. 129 the Z. 
Leſs Side. Giv. Nr. A mx 5 
As Z 129 . 67 x Lat. 86 40 . 2 Angle | 
oppoſite to the leſſer Side; which being the x- Lite 
tis the Comp. of the Courſe : Therefore from 90 m !] 
oo, take 44: 30, remains 43 30, the Cour ſe South- 
| werſterly · 
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but we ſhall take it for 410 . Whoſe, Natural Sine (on 
that fide of the Piece che whole De ees are on) Is 6560; 
which becauſe the Natural Sine is four Figures, the Re? 
dius muſt be 1,0000. 5. herefore 40 
As S. C. Mid. Lat. ©» Dep. oe „ © & Long. 
— N- S. 6560 — 1 6681 I, 0000 103, 65M, 
Or oy 104m — Or 15 3 44 W. which * 


to 27 W. the Long. of the Lizard, N 
Weſt, the Long. the Ship is in he N | 
So that the Courſe is B. 45 39, W. 


Diſt. 95m. Southing' 61m.” Weſting '68m, 1 
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danke multiply and divide, and extract che Square 


18 nich' de taught and fearnd in 
half ao Hour, by any Perſon that undetſtands Diviſion): 
as for the . in! working the Traverſe of 
the Days Work, firſt Number in the Froportion- 
you ſee (is Radius) I,oco (or 1, 000); therefore 
ou've nothing to do but meg de ſecond and third 
Nene together, and cut off from the Product three 
ures, or four, (as many as there are Cyphers in the 
Numbe Wand the Remainder to the Left-hand is 
the Miles of the Doparture, or x Lat. and thoſe to the 
Right-hand fo cur off are the Decimal Parts of à Mile. 
sos in finding the * Long. you need only annex foyr 
$7 yphers to the Right. hand of the ſecond Number, in the 
roportion, and divide it by rhe firſt Number,;the Quo- 
tient exhibits. the Miles, and „e the — 
Parts of a Mile for the * Long. 
* Secondly, We ſhall. allo work thar uſeful Caſc-in 
ur where there is given the x. N and x, 
18555 find che e Wicke and Ns UN 
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vin. 1190 + + Lat 539 = 1719 the Z. 
As 1719. .. ps of 86 5 101 08, 6 4 ths. 


Courſe is S. 27: og. WW. Dill 397 Lgs. „ 
Dep. Meridional Dift op-Weſting, 181 Leagues, era klly 
agreeing with the n thereof, as 
you may prove. n Af w | 

Note,' To- bring out the odd MaauresigFche Angie for 
the Courſe in the laft Proportion, multiply rhe laſt Re- 
mainder after Diviſion 1 60, (the Minutes of a Degree) 
and divide that Product b 4. the lame , che Quote 
gives the Minutes require | 

Thus may the Toons Learner 19 2 N a Day' 5 Log, or 
Sea Journal by any, or all the other Methods by the 
Pen, 1 we 1 ſhewn in Plgin- Sailing, and made re- 
ference to in Mercators Sailing, which I leave to the In- 
duſtry, and Improvement a: our young Student. | 

And thus having finiſhed what I hope may (if duly 
Kudied i in the Theory, and caiefully applied in the Pra- 
Rice) Fes, d dil igent Learner to be a compleat Ar- 

rift in this famous Art of Navigation, which has for its 
Hon -maids or Attendants, no lets than Three ou: of: 
even ; nay, I might have ſaid, all the Mathemstical 
Liberal Sciences; I ſhall here conclude, | in alluſion to a 
Circle and Triangle, the moſt excellent of all CGeometri- 
5 Figures, and the Principal Figures alſo in Navi- 


ion and Aſtronomy; I ſay; in alluſion to the Circle, 
Emblem of Eternity, ang the Triangle of the Tiki 
od Hitze, th Wia in Ver e and ee in lags | 
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Ibn Uranis, thou that now haſt brought 

our Ship 1d Harbour fafe, and richly fraugb; 
1h E OT US hir hlaſtring Gales did ſend, © 
And foaming Bill:wi high the Skies did ren: 
The bluflring Storms, and Thunder loud did roar, 
And Darkneſs grim pre Souls all Ger, © 
& that we could nor view the Stars, nor Sky, + 
Nor Sun, nor Moo#, nay, Earth could not eſpy: 
Tet by chy ave, ſuch Safety we did find, © 
'Tho' roughly toſs d by raging Seas and Mn, 
As at the laſt a Harbour ſafe did ein. 
Rejecting Fears, we quite caſt off our Pain. 
hen Seas are calm, and Winds more ſerene be, 


Then we again will put our Ship te Sea, 

That when refreſb d, we farther may 25 E 
And ſearch into thii ART andMYSTERY, 
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| Nemo Sine Crimine Vivit. 


End (gentle Reader) what has 'ſcap'd amiſ:; 
Vi Aud then it matters not whoſe Fault it is: 

The Printer fins, I in much like the reſt, = _ 
| And all Men ad wy Adam firft tranſgreſsd. 


Ter here our C | 
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ort is, tho both offend, © : 

Ve to our Faults can quickly put AN END. 
Tranſgreſſor-ljke, I've to the Preſs been hurl dl, 
From thence ſent forth to a Cenſorious World 3 

BO UN D te my good. Bebauiaur; and to pray 
For a kind Paſſage, that al Envy may 

Be quiet, aud 10 erackebrain'd Sceprick grudge ; 

Let Art examine, then let Candor judge. | 

Let what's well done (Reader) oblige your View, 
And let geod Nature pardon Errort toons © 

We err by Cuflom from old Adam's Afi, 
Still” Heirs unto that meritorious Fat: 

Then let each gen'rous Soul. afford this kindneſs, „„ 
cor ret our Fauler, for theſe admit uo FINIS. .f 


* 


2659 « 1 


N * 9 0 fn I 1 WIT 
R * 9 A 
. A N 8 
1 4 > ea —* 


FM . 


POSTSCRIPT. 


nt Examp. Mulr ply 3 14 fd 
Lofer of I4 i 146128 7 Adds 
— Logarithm of 11 is — — 1.041393 
erde n 
Logarithe of 150 the Produg I Mat ne) 4 
THE 1 — N . 
. 2. Dinh on t. age i, A” Anise NW. 
Rule. Subtrack the Logar - o che Div ler from the Low: 
gar. of the Dividend, che Remainder is the Logar..of. 
the Quotient. Zea IT ieee 194505 e e. . 
Ex. Divide Log. 0 4 „ee e i 
125 by 5. 2 Log. of 5+, — 0.698970 = abt 
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North, falls into the Hands of N. Wb. W. 9 Miles. Then the 
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the Second N. N. E. and the I. 
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War the Breda and Ruby, fail'd . 
- ſearch of Pirates, and took 


their Departure from the 
Grand Canary in Lat. 289. N. 


both failing oneCeurſe, South- 
*, . _ - Weſterly 69 m. and came up 
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| with the Pirates, and engag 
„them, | viz. Three Pirates, 
Wy Two of which were taken by 
the Breda; and the Third ran 

f away, and was perſued by the 
4 - Ruby on the ſame Courſe, un- 
„ til her Departure from the 
rand Canary was 77Miles,and 

1 then took the Third Pirate. 
8 Now I demand the Ruby's 


- Courſe, to join with the Bre- 
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her Starboard Tacks Aboard; 


and can make her Way good 


within 6 Polnts of the Wind. I 
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ſailed upon the S. S. W. Courſe? 


— S 


Quxsr. XII. Tes Ships 
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the. Seite in Navyagarion, 5 
J. E. 7m. S.E. 6m.N E. zom. QuesT.. X. Sailing from 


J. W. 1am. S. W. om. S. E. the Lat. of 519, 32. N. and 


BW m. 8. W. . E. em. 3 8 Winds, 
N. 2 hay . om. 4 
NEW SE 


m. d 2 8. i E. 1 
N. W. em S&W. - Fe S. be E. b. i E:14m 
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Grain 'dto SF vm W. 
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ur. S/ Er b, 
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S8, W. 113m. N, N, W. 3 ; 
E. 120 m. W, N, W. 
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from au Iſland in the Lat. 49? 
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E 22m. N 30 nn W, 
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5, w, 68 m N, E, 8 m , 
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E, N, E. 17m. N, W, Ezm. 

demand each Ship's r. . 
Dep · Direct Courſe, and Diſt. 
alſo che La- 
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Fed the Two Firſt Letters of the 
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Capitals. 4 1 
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25 Meaſur: 1 LES n 5 and to 0 their mapa: 
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E up 2 1 Annas. 


Now — 18 155 are generally | 
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i d meaſurs Bales or Caſes. 37 
Square Priſms, or Long Square Solids ; or to be eſteemed ſo; if 
Round as a Cylinder, (or Rolling-Stane of a Garden z) becauſe 
they occupy the ſame Space in the Hold as Square Ones: 
The General Rule far their Content in Feet, is 

_ To Multiply their Breadth, Depth, and Length together ; 


and then; to reduce theſe Feet into Tuns, we muſt know how 


many Solid Feet is equal to a Tun; Till this is agreed on, 
o ex aN Anſwer: can be found. Andi firſt, tis found by Ex- 


perience, 66 Fqat is the Content of a Cale that incJoſech Twa 


% * 


_ Engliſh Buts; which is generally eſteem d as equal to One 


Tun} But then, this Rule excludes the Cantlings or Vacuity 
of the ſaid Buts within the Caſe, which is allow d td b 
ſomsthing more than . Part, or Feet. If therefore we ale 


low the Cantlings or Vacancy to be 26 Feet, 2204 5 it 
ng ium 


from 66 Feet, reſts 40 Feet to be accounted ag ( n 
Yi Others again plead, that.every Cubick Foot of Water, 
doth weigh';5 Pound Avoirdupoize : But Dr. Hard, (who 
was very diligent this Way) finds every Cubick Foot of Wa- 
ter to weigh 62, Ib. 588, Now in a Tun, or Twenty Hun- 
dred Weight, there is 2240 Pounds: And if you divide 2340 


by 62; 588, the Quote is 35, 79 Feet; by this Experiment. 


But 1 40, 7, agreeing nearly with the firſt Way, and 
which we ſhall make uſe of; therefore the Rule is, 1 

As 40 is wo the Area of the End, ſo is the Length to the 
Content in Tuns. VVV 
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A Box, Rale or Caſe, whoſey Depth 4 g Feet, 

; . gr $0 : 
How mapy..Frer and Tuns doth it contain; 47 - 
Fruacit. 240 Feet, or 6 Tuns. em 
e -- Cola e497 
Br. CX 4 =24 Feet. X 10 Feet == 240 
And 4 (o) 24 (06 Tuns. e Si 35 5 
„„ l ot aloe 
Or thus: As 40 --24 5 10. 6 Tuns. Facit. 
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Mete. If the Dimegſions be taken in Feet and Inches, your 


beſt way is to reduce the odd. Inches of each Foot into 


- Pecimals ; which may he eaſily dong by the. following 
Table of the Decimals 1 72 ks ES folly ing 
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Bur, if the Lenin E unde wich Decimal Arith- 
re he may. reduce Sama dot and Inches into Inches; 
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dent thus found in Inches, Divided by 1728, the Solid Taches 
in a Foot, gives "the Content in Feet; and this, Divided 


«gain by 49, Quotes the: C 
8 he | R 
| | bern in. 
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Caſe 1 you 86205 on 3 veal Bales or Cali 
7 ne; tis Het to. take. their Marks, Nu mbers and 
ons, and enter them in's Table in your Pocket-Beg 
re- under ; and fo find their Tanne & at your on Es- 
nient Time. if po ws; employ'd in owing them in ll 


\ Father 2 an e n 
Ce 1 1 * 5 Fad WW 4 
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[Month h 


0 fd Fey” Burthen of: of ny Ship j har is, 60 Gauge 

r r Tunnage. 5 
There 270 reed Ways for Performance hereok þ 
le,; ; bur ſhall anly Inſtance in 1 FN Wh 
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4 if £55. 5 : . Ni 1 * 0 4% 
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— " | - 5 8 ? * 1 F 9 t 4 
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TELE 4 rn | 


Sworn Mesſurer: : The Rule is thus, viz. Take n Par of the 
Ship's peg ond; 3 it from he Length, (taken 
from the Stern- P oſt, to the Foot of the perpendicular dropt 
from the upper Part of the Stem;) the Remainder multiply d 
by the Whole Breadth, and that Product again by the half 
Beadth ; the laſt ProduR, Divided by 110 Tor: Kings, or 9% 
| For anale ( gives he) r ö 


eie 9 | ob 

ole Aa Ship, 74 Feet in ee, (from the Stern- Poſt 
to oP oot of the Perpendicular,: grk the al r Part of_ 

Stem ;) and her Ertreant Breadth, from I de 

fide, 26 Feet: What is this Ship's Tunnag 7 

2) 26 (13. Half Breadth, And $326 '26 G, 6.8 964 e! 


8 of, Cl 
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15.6 the 1 Parts VP 
. Frhe Breadth. 


Ach ' T Breadth. 3 
7050 ere 175 197 39,12 


I o] 1971390197, 22 Ein 's Tunnage ( 
eg 15 21 f uh, Mercbany 's Fase 5 Wa Ye 
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. 7 o muſt firſt EST it to a 5 tharls; find Amen 
4 Diameter between the Head and the Bang thus * 4 
9 


ee between the Bung and Head Diameter ; chis 
ifference multiply id by rz, aud added to the Head Diameter, 
igives the Mean Diameter ; this Sum Squar'd and Divided by 
294, Quotes the Area of the Cask; Which mulriply'd by th 
Length, gives the Content in Wine Gallons; or it f Dore 
by 89. * Quantiry'of: N02 Pr n d. e 


to Out- 


They From che Len 74, 3 
Take the 7 of Leng * 142 „ a 
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Suppoſe a-Cask bels Buy D aas is 31 Inches; Hegd 
© Diameter 34 Inches, 757 its Length 47 Inches, wh 99775 the 
N N in Wine or Ale Gallons 2 ? 4 $:14 15) 


2 1 D. e 299 wr „ La 
— Aud D. 34 4, 8 == 28,9, Mean Dias, $3. 5'th ple 9 
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0 s - 
«6 
-_ ? 4 2 
a 


"Apt: 9 $35.1 6 
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Pract is the Conteny Wine Gallon. 815 
423 1 a f | : j 
33 Wine Gallops ie Alg Gallons, 100 anne 2 7 ”” 
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© ee \ 1 * . 1 


wy of 2. is hy 8 bs Wine 81 in 
th 0 Campng: bh Ale-Gallons ; Fo 


* * 8 2 


o en ad e 
The Wine Gallon contains 2 
282 i Solid inches; 3 Or, 231 Gallons of U 


al Ale, ooh: 
The Uſe of this fg 
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* 1 Gallons. and. 
work . 5 and by Broportidn | 


. * N iy . L 
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fame 
Fn 0 


„and the Ale Gallons 
Vine Makes 282 Gallons 


A B. I, E. 7 + 
The Table is 1 to 
Half Gal- 


t 


- AGAaTETe--. 1 


6877 Find the Content of tlie 
6944} whole Cask, and find how 
121 deep che Liquor is with- 

i] ie Cask ; . 
3 As elle Diameter at the 
| Bop oft Inches, to che 


ge Haltet, 


ode che Pro relogalP ae 
4 Pind in the Table re 
- *Galllons and Parts, that 
15-1 anſwer that PactProgor- | 

2| tional; then ſay again; 
i As 62 Gallons, cheGalt, 
the Rad. is to the Pro- 
'ortibnal Gall. faund ;fo 
is the Content of che 
of "hol Cask, to the Con- 
-2| tent of the Liquar in che 
5 


2 <=, — 
7755 304535 | 
eech, 


415004 15040 


Example. | 
let the Cask be. 


[6094 ;61831 9] | 


4 fore, 31 Inches at por 
and theLiquor 24 Inc 
; In. 


8 bung 31 
5 0 _ 8 Liq. "4 
o is the Radius | 
of the Table £ 10090 
To the Part Props ' 77: 
Find this Number 774 
1 . (or neareſt to it in the 
Table, and it anſwers 
very near to 52, f Gall. 
ö e lay 2 : 


— 


an 


"by U 1 u. N. * R 1525 * Ny d, 


Ast the Gallons of the Radius RESIN e "34% 5 
* the Proportional Parts found ; — ; 
o is the Content of the whole C Cask, 
24 Inches De 


To the Content of the Liquot being 1 10 
That is, . ee Gallons, and. Ri vi 


FA ; » A* 


658 "WW 4 5 ©; A, 47 914 
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Difference of Longitude is ſought ; it is obvious, that if 
the Errors at both Places be not of the ſame Denomination, 
and leſſer than 1 Minute of Time, the Error of Longitude 
cannot be leſs than 13, Degrees 
Hence, tis manifeſt how difficult (if not impoſſible) it IS, 
8 find the Ship's Longitude at Sea, by Obſervation of the 
celeſtial Bodies. However, the Deſign here is to ſhew the 
various METHODs propos'd, and that there is not ſuch a 
Myſtery in this Notion of Longitude, as our vylgar Seamen 
commonly imagine. See Yarenius and Carpenter's Geogyaphy, | 
P. 416, 417, 418, 420, Oc, and Newton's Idea. Nautice P. 39, 8% 
c. collected from the ſame. „ 0 
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To find the Longitude of am Place by an Eclipſe of the Me 


Ar the Moment of Time, when through a good Tele- 
ſcope, you obſerye the Beginning, Middle, or End of an 
Eclipſe, you muſt take the Altitude of a Fixed Star, whes 
ther it be upon the Meridian or in any Azimuth, it matters 
not: But if the Star be on the Meridian, you may (if you 
knew it not before) find the Lat. of the Place. Which Aſtral 
Altitude being taken, find the Hour of the Night with all 
poſſible Exactneſs; which is moſt eaſily done by this follows 
ing Rule: iz. If the Star be upon the Meridian, to the Com- 
plement of the Sun's Right-Aſcenſion in Hours and Minutes, 
add the Star's Right-Aſcenſion in Hours and Minutes : The 
Sum is the Time requir'd. Compare this time of the Nighe 
thus found, with the time of the Beginning, Middle, or 
End of the Eclipſe, found by the Almanack or Ephemeris, cal- 
culated for that Eclipſe ; and the Difference in Time, be- 
tween the Place for whoſe Meridian the Ephemeris was calcu- 
lated, and the Place where this Obſervation. was made; and 
then the Long. of the Place where this Obſeryation wWas 
made, may be found by converting the Hours and Minutes, 
in the Difference in Time between the Two Places, into De- 
rees and Minutes of the Equator. oo a 
This Method would be very accurate and uſeful, if we 
could ſee an Eclipſe every Night: But as Eclipſes ſeldom hap« 
zen, and when they do, are not viſible in all Places; there» 
fore it is not ſo uſeful at Sea, being rather accommodated 
t5 the Shore: And thereby, the Longitudes of moſt Places 
were diſcoyer'd; £5 J ET. x Ns 
T3 5 M- 
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* fend the Longitude of . any. Place, having the Moon's Place in 


the Zodiack given. 


{FIND the true Time in which the Moon comes to the 


Meridian; and thereby find the Longitude. ' Thus ; 


* * 


The Lat. being known in the Place of Obſervation}, find 
the Altitude of any known Star, and thereby the Time of 


the Night with all imaginable Accuracy. (But note, that 


the Altitude of the Star, muſt be taken preciſely when the 
Moon is upon the Meridian.) Next find what Degree or 
Minute of the Zodiack or Ecliptick is in the Medium Celi, at 


that. ſame time exactly: And thus for the Time found, we 


fave the Moon's true Place in the Zddiae ex. 

Then from the Tables calculated for the Meridian of that 
Almanack or Ephemeris, find the Hour in which the Moon 
mall be in that Point of the Zodiack; and we ſhall have the 


Horary Difference in Time, between the Two Places, viz. Of 


the Place where the Obſervation was made, whoſe Long. is 
unknown; and alſo, of that Place to whoſe Meridian the 


Ephemeris was calculated: And then proceed as in the formict 
Method | - | 55 0 | 
OE M E T H Oo D III. 

To find the Longitude of gny Place, by the Eclipſes of _ Jupiter's 


datellites. | 


_ . ABOUT the Glorious Planet Jupiter, there are Four Sa- 


tellitec, Moons or Companions, (Inviſibleè to moſt naked Eyes, 
though very eaſily. perceiv'd through a Teleſcope ;) which 
gontinually move round about Jupirer, reſpecting him as their 
Common Center : Their proper Motion, by which they are 
carried about Jupiter, (for their Diurnal Motion, and their 
Motion in the eee is common to all the fixed Stars, to 
neareſt to Jupiter, niſherh bis ien in) 

1 Day, 18 Hours, 48 Minutes, 36 Seconds. _ 


Jupiter and the reſt of the Planets,) is ſwift : That which ts 


0 


5 33 „ ays, How, 2 
... The Second in. 3 213 17 4 
The Fourth ii rn: o5 © 03, 


1 .. | 


Me 


4 * 
1 
1 


4 r FÄ ¹äÄr² U PEG EN * 
. * PS * 22 WP oh 
FT 19 my ” N **% * 1 G 
* £ 8 
* 1 0 
8 


bf the Loxciryes. 2 40 


7143 2 E of the Eclipſes of Jups 
der the Meridian of the Q#ſ: 


erat ory, 


iter's Sate bite; Viſtble un- 


Anno 1693. 


þ 8 5. 


1 


tel. j ere we 
: D:TH. M. 


|  eÞto.38jx. E. | 


- 12519. 24 


01. k. 
* Sede 
| [Saret | 3 


14 1. 
3. "IN 2 
2, I. 
t. I. 
2. I. 


231¹4.53 Ts I 
42519. 20 


[32216,4111, . 


9 


1. 
2618; 2212. I 


-Lecember. 
Bi A. Cel 
2111. 10 f. I. 


39. 3914. J. 
3]11- 2ʃ·. 1 
b 3 14˙¹1 2 4. E 
Jt 1311. I. 
9113.01 1. I. 5 

1 1 


Is E; 


> "Fa 
15 J. 
1 
n 50 alt. H. 


z 
? 


17 4. 


10 


22565. 412. E. 

22 2. „ 

—  — 7 

5 March. = Ti 

2 H. M Satel 1 
5 21 Z . 
— E, * 


Novem ber. | 


5 5 | 5 
112. 1 

II. I. 
3- J. 


4 %% 


49 25 * 


13.26 

17075 I; 
1409. 267 I 
216727 
1771.57 
TY. g. 1811 


388 


der the Meridian of the Obſervatory, or near it, Anno : 


df ile Loseirvbz. 
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The Uſe of the foregoing Tables, caledted from Mr, S. NEwTON's | 


| Idea» Geogr. & Nautic. 


Firſt, Vou muſt have in readineſs a Teleſcope Twelve or 
Fourteen Foot long; which directed to Jupiter, will ſpew his 
Satellites; which otherwiſe, are inconſpicuous to moſt Men. 
2. This Table it ſelf ſhews you all the the Eclipſes of thg 
Four Satellites, for every Month of the Year; and upon 
what Day of the Month, and Hour and Minute of the Day 
The Letter E, ſignifies the Emerſion or End of the Eclipſe ; 
and I, the Immerſion or beginning. thereof. ed 
Thus in the firſt Tabte againſt September 26, you find 13 H. 
57 M. and in the reſponding Satellite Column, you find 4 3 E. 
The meaning whereof is, that upon September the 26th, at 
15 Hours 57 Minutes, Afternoon, the 4th Sarellite Immer- 


geth or Entreth the Shadow of Fu 


= th and conſequently the 
Eclipſe endeth. Alſo againſt December 2. ſtands 11 H. 10M. 11 
which ſhews, that the Firſt Satellite Immergeth or beginneth to 


be Eclipſed that Day at 11 H. 10 m. Afternoon. And ups 


on December zoth. the Table ſhews you, the ſame Firſt Satel- 


lite Emergeth, or ceaſeth to be Eclipſed, at 18 Hy 33 M. Af- 
ternoon. 4 5 F 
The Eclipſes in theſe Tables, are ſuch as are Viſible in 


England: But to find when any other Eclipſe, not Viſible to 


us, but under ſome remote Meridian, happens; you muſt 
firſt take the Mean Revolutions of the Satellite: Then to find 
when the next Eclipſe of the Firſt Satellite, &c. will happen 


after October 1694. you mult do thus: 


Io the given Time of the Catalogue (or Second Table) for 
October the qrth, viz. 15. H. 58 M. add the Time of one Re- 
volution or Circuit, viz. 1 D. 18 H. 28', 36”. the Sum 
is 2 D. 18 H. 221 36” which add to October the 6 D. 18 H. 
<8". 36“. viz. the Time of the next Immerſion; and thus 
you may proceed for all the reſt: And by the help of a Ter- 
reſtrial Globe, re&ify'd for the Latitude of London, and to 
the Day of the Month; you may find where any other Im- 
merſion or Emerſion will be Viſible, © © + 

Thus having ſhewn the Uſe of theſe Tables of the Eclip- 
ſes of the Satellites of Jupiter; you muſt have ready (as was 
{aid before) for Uſe, a Tube or Teleſcope Twelve or Four- 
teen Foot long directed to him to diſcover theſe his Atren- 
dants; otherwiſe, they are not diſcernable by the naked 
Eye. Therefore, at the Time of Obſervation, which muſt 


* 
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$99 Of the Eo E U 5 
be always has forme or other vf Jupiter's Satellittrare Eclipy' d; 
ou muſt find the true Time of the Night, either by the 
Altitude of a-Star in any Azimuth, or by any Stars 5 coming | 
In the Meridian at that Time. 5 
* Then by comparing the Time between the Merid. for 
which the foregoing Tables were calculated, and that which 
ou find either by rhe Culminarion of any Star, or its Al- 
kitude upon any other Azimuth, you muy attain the Diffe; 
Fence of ' Time between "theſe two Meridians; which Dif- 
ference of Time, proceed with as directed in the firſt Method. 
Note; In the foregoing Table of Jupiter's Satollites, calcula- 
ted Anno 1694. you are to obſerve, the Eclipſes' of the Firſt 
. Satellite ate A. moſt convenient for determining the 'Longi- 
tudes off Places ; - bot only becauſe they happeg more fre: 
Nich and may be diſtinQly ſeen with a ou Teleſcope, 
zight, 1 en or Twelve F&or long ; bur alſo,” becgule its Mo: 
tion is found more Regular. e eb ORL + 4 
Alſo the Sartlhites: of fn iter erde no ſenſible rarallax with 
the Earth, in every Poſition of Jupiter aboye the H Gr 
they are ge ran obſery d. Ae +1 F2 ＋. 


Na e 5 1 2% 4 en . . — oy 
| A | hs Oi ss ok a a 
Naa in a Ship. 4 Sea? (6r on ſome n Wands 1 
| wor. Shore) ORober the 3th, I fing by m Teleſcope; that 
© Imtherſion of the Firſt Satellite i is At 7 a-Clock, 48 Mutes 
; 5 in the Morning, vis by an äecurate Obfervation tas 
cen, or fome known Star's Altitude, (or Whem a Star wat 3 
"upon the' Meridian ) Bur by the foreghing Table for 1694. 
Lind the Immerkontd'be at 14 Hours r Minutes, ur a H. 
47 M. Cas from” the ©bſeryed Time, 3 H, 46 M. 


de 7 * 5 33 n „ . 
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Subſtrakt the Tebyla 1 55 e. 1 aa | 7 14 41 
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? 1 18 45 4 TY Dif&renes 
1 Longj zeude between che Meridian or the Ship, (or W 
and that of the Place for whoſe Meridian che Table was cal- 

culated. VVV = e 


* 
0 9 FV * % e ters > . F.w-:; 


1 


» 2s . Stk SL Ee 8. es. win os the " A 2 * „ 
R 70 1 \ EO PINS r * . * : ha a * 2 "YE 
BE x . » £2 IP hr ys 2 * Rel 2 84 LIST 4 
Fre 
5 N 


/ + 20M ; 8 , : Co 4 5 ITY ON 
the 4 : 
; OE be IE 2.” B =; 
Of the L O0NGITUDEI ' 4 


As to this ird Method, by the Ecli 168 55 Jupiters Planets, 
this muſt be own'd of much greater 'Uſe ; ſince 1 , 
nels of their e Epc y as to the Firſt or Innermoſt, 

makes the Moment of their Immerſion into, or Emerfion 
from Jupiters Shadow very diſtinck and nice; and their Fre- 

. quency, which is almoft one for every Day, render them fit 

for the conſtant Uſes of Navigation. Nor have we any Me- 

thod ſo uſeful to diſcover the Longitude at Land, as this. 
Vet this Method labours under Difficulties ſcarce to be re- 

_ . metly'd : viz. 1. The beſt Fables of their Motions, for want 
of a ſufficient Number of Obſervations, are not arriv'd' to 
their defir'd Perfection; to be at all Times depended' on, to 

be put in Practice. 2. The Difficulty, if not Impoſſibilitʒ 
df Ending true Time at Sea. 3, The Improbability of ma- 
aging a Teleſcope of Ten, Twelve, or Fourteen Foot loug, 
that State of Toſſing, Agitation, and Rowling Motion of 4 
Ship at Sea- 4. The "Impoſſibility of ſeeing*'theſe Eclipſes, 
For about Three Months every Year, when the Planet Fu- 
piter is near the Rays of the Sun; or when he is below the 
orixon; renders this Method, at prefent, but of ſmall Uſe 
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Hir, BY Sand- Glaſſes: You are to prepare a very perfect 
and true Running-Glals, which may preciſely run 24 Hours 
without Error,” Ahd at the Time you ſer ſail from the Land, 
ſet the Glaſs a- running that Day, juſt at Twelve a-Clock at 
Noon, when the Sun is upon the Meridian: Being run out, 
be ſure to turn the faid Glaſs: inſtantly as it is out, not lo- 
fing any Time in the Turning of it. And ſo haying very 
warily kept the ſaid Glaſs; till you think good to make an 
Obſervation; at which Time, it is requiſite to have in rea- 
dineſs, an Half Hour, Minute, and Half Minute-Glaſs ; 
that if the 24 Hour-Glgſs be out, before the Sun comes to 
the Meridian, then ſo ſoon as it is out, to turn the Half, 
Hour, Minute, or Half Mifute-Glaſs, as you ſee occaſion ; 
thereby to know exactly how much the 24 Hour-Glaſs is 


out, before the Sun cames to the Meridian; For if the Sun 
WH is upon the Meridian, juſt when the 24 Honr-Glaſs is opr, 
hen you may aſſure your ſelf you have fail'd North or South, 


and are Rill under che fame Meridian you were at fit?: 
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dut; then according to the ſame Proportion of 


Faſter or, Slower, according to- the following Table of 


— — 


But if the 34 Hour-Glaſs be out, before the Sun comes to 
_ the Meridian, for every Four Minutes that the Glaſs is out 
before Noon, your Difference of Longitude is x Dagroo . 
the Weltyrard ; and for every Hour 15 Degrees: And co. 
trary, if the Sun comes to the Meridian before the (laſs 38 
your Difference of Longitude to che Eaſtward of the Mott: | 
flian you departed from. 


* Second, By s Good Watch, that hath been obſerv'd a war 
to keep «True and Equal Motion 1 Burbere we mult oblerye, 
that if the Watch be never ſo exactly made, yer it will not 


eep equal Pace with the Sun, ora True Sun-Dial ; but 5 , 
Lu 
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+ ö 


eee ß c - 
The Uſe of this Table is very plain; for find the Month 
u the Top of it, and the Day of the Month at the Left 


-. 


Hand, and in the common Angle of meeting, You have 
the Equation in Minutes and Seconds, whether it be too Faſt 
or tog Slow, as the Title (Watch tos 6979 or (Watch too flow) 
directs. Therefore, if yon ſer your Watch or Clock yy 
with theSun, when the Equation is Nothing, (as on the Sixth o 
June,) it will aftet that always hold the ſame Equation found 
in the Table, whether tos Faſt or to Slow: And the Quantity 
(if your Watch go right ;) and fo likewiſe at any Time, if you 
fer your Watch when there is Equation ; you muſtgive it 
the Equation anſebring to that Mohrh and Day; (whether 
90 Faſt ' or toò Slow) and then it will alſo hald the fame 
2quation > For a Good Watch or Clock giyides: Time 4 
' but the Sun, dy Reaſon of ſome Inequality im his Mo? 


— 


tion, divides the THOR ee e So chat if che Sun, and 4 


true going Watch, be ſet together at ſome Times in the 
Year, pet the ſaid Watek will ſometimes differ 10% 12, nay 
ſometimes 16 Minutes from che Time given by cke Sun 
and ger no Fault in the Watch (as bpforgſaid,) This Tas 
bie will ſerys for mand Years, wichont any ſenſible Alte 
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The Uſe of this Table, as to determining the Difference 
of Longirude, is thus; Being provided with a good Watch, 


that you know by Experience to have kept a True and Equal 
e yy on Shore; when you ſer Sail, or depart from the 
nd, obſerve in the Table of Equation of Time, how much 


the Watch is too Faſt or too Slow; and fet your Watch to it, 
as before directed, and not to the Time of the Day by the 


E it be when the Equation js Nothing. As for 5 
xample; N Z | 


_ -*Suppoſe I ſail from any Port upon a Voyage, upon the 


Jth of November, when the Equation in the Table is 7 M. 


ds Seconds, and the Title Warch to Slow: I conclude from 
| thence, that a good Watch ſhould be 7 M. 25 S. to Slow, 


or behind the Time given by a true Sun-Dial. Therefore L 
72 my Watch 7 M. a5 S. behind the Time given by the Sun ; 
as ſuppoſt I ſer my Watch at 12 a- Clock, I put it 52 M. 35S. 

aſt 11 2· Clock. And then provide a little Square or Round 

ox of about Four or Five Inches Broad; and having it 
All'd with Fine Cotton, taking part of the Cotton out, and 
putting the Watch in the Middle of the Box, upon the Cot- 


ton you leave in the Box; and put the reſt you took out, up- 


on the Watch eloſely ; and ſhut the Box, keeping it in ſome 
ry Place, as in your Cabbin, or upon ſome Shelf near your 


, Bed: And this to hinder the Alteration of Air, in diffe- 
Fent Climates, from having any Effect on the Movement, to 


cauſe it to go faſter or flower. Then, ſuppoſing you have 


failed Eaſtward, ? pong will want ſomething of Twelve 
 a-Clock ;*1f We 


lock ; erly, it will be more than Twelve by the 
Watch: Admit then I find the Sun juſt upon the Meridian 


E find by my Watch it is 16 m. 15%. after 2 a- Clock, and 
0 


kaded . -16'. 15”. the *. would | 
give the Difference of Longitude, viz. 379. 15'.2,Tis thought, 


* ; _ 2 £04 0 14 .* 


looking in the Equation-Table for the Day of the Month; 
(ſuppoſe Feb. 18.) I find my Watch too Faft 12 M. 47 8, 
Therefore Subſtract 12 M. 47 S. from the Time given by rhe 
Watch 2 H. 16 M“. the Remainder 2 H. 3 M. 28”. Re- 


| ph as in the Firſt Methot, gives 309. 51". the Difference of 


8 


ange but if it had been too Slow. 12, 47% you muſt have 
4 12's 67 tp 2 H. 16“. 15”. the Sum 2 H. 29, 02". would 


* 


that if this Method was carefully put in practice, by our 
Commanders, Ge. at Sca, it would render the Buſineſs of 
Longitude practicable; but we would adviſe, not to confide- 
o much therein, as to omit any of the Methods of a ur- 
nal, or uſual Preeautiong to preſerve a Ship, when ſhe ap- 


proaches near Land. . 
ee = i] = b . 55 | 74 3 
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8 VVV . 
w find the Longitude of any Place, by the Appulſes and Occulta- 
pions of the fixed Stars by the Moone See Dre Haley's Appendix 
to Mr. Hen fron Cr 88 

There have been other Methods for the Diſcovery of Lan- 
FFF) J OO ok oo i OT T6 


RE 7: ue, IT Et 
- THE Variation of the Needle from the North, is now, 
eſpecially ſince Dr, Halleys notable Obſervations, and Map 
thereto relating, become one Method for this Purpoſe : Par- 
ticularly' in thoſe Parts where the Variation is beſt known; 
and the North. and South Poſition of its Lines are moſt te- 
markable, For by croſſing the Meridians, - there you alſo 
croſs the Curves of Equal Variations, and diſcover in ſome 
meaſure. your Longitude thereby, 
4 But in this Caſe alſo, the Curve- Lines of the Variation of 
- the Needle, are of ſmall uſe; becauſe the Laws of that Vas 
7M riation, are not yet brought to a ſufficient certainty; not- 
withſtanding the moſt uſeful Endeavour of Dr. Haley in that 
Matter, The Neighbourhood of Iron Mines, of Iron, or 
of Loadſtones themſelves, do fomerimes diſturb the General 
Rules, and deceive the Qbſervers of that Variation, The 
Poſition of thoſe Curyes too far Eaſtward or Weſtward, in a 
great part of the World, renders this Variation uſeleſs, as 
to any general Diſcovery of the Longitude, And even there; 
where the Poſition of thoſe Curves is the moſt Advantageous ; 
as it is about the Cape of Good Hope, and a confiderable Way 
on both Sides of it; yet is the Diſtance of thoſe Curves, for 
the Difference of One Degree of Variation, about 100 Geo- 
graphical Miles, 7. e. near 2 Degrees of a great Cirele: And 
to this Method, (as well as the others) as yet, is incapable of, | 
Longitude very nicely in any Cafe whatſoever. ' _ 
Let this Method may be greatly improved, by the Con» 


trivance of the Magnetical Variation of the Needle. 
VII. Another Method bath been propos'd for this pu poſe, 
by certain fixed Stars, choſen for each Time of the Year, &c; 

| But is altogether abſurd, as might be eaſily pro d, had F 


VIII. Another to explicate a New Method for finding the 
Longitude, propoſes a new Theory of a Threefold Motion of 
the Earth: viz, 1 From Weſt to Eaſt . call'd the Diurual, ma- 

_ king its Revolution about its own Axis in 34 Hours, The 
n „ W 2 * 
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: | 2d. its Motion towards the North, 23. one Half of the Lear; 


dpf eVakrartow uy OY 


and the 3d, its Motion towards the South 239 f. the other 
Half Lear. n : 


IX. Mr. bien, M. A. and Huniphrey Ditton, Math. preſents 
us with another Merhod for the Diſcovery of Longitude, 
From the Explofion of Sounds of Great Guns, from 3 
Ships, Buoys or Marks in the Sea, at ſuch à Diſtance fro: 
each other; and of Bombs or Fireworks being fir d up, GC. 
But I ſhall wave theſe, and leave it to the Authors to try 


their own Experiments, if they pleaſe. 


Laſtly, The laſt Method I ſhall mention, is that of Mr. N. 
Blundell; by his Circles of. Reverſion, inverting the Mariner's 
Compaſs, from North ro South, and from South to North, 

Cr. For which I refer the Reader to his Book in Felis, which 

he hath plentifully ſpread abroad, gratis; having not room to 
%% . BO OLE nl 
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An Ess Av to find the Annual Variation of the Needle 
at all Times, all Seaſons, and all Places or Laritudes. 


DEFINITION. _ a 


HE Declination or Variation of the Needle is uſually 


„ 


par ng the Azimuth of the Sun with the Diſtance of the 


obſery'd by Mathematicians and Mariners, by com- 


Needle from the North or South Points of the Meridian; = 


but erroneouſly, by. Reaſon that the Needle continuing its 
Landing, and the Sun's Azimuth altering every minute of, 
the Day; the Variation, or Difference of the Azimuth of the 
Needle from the Sun's, cannot be at all Times alike : And 
therefore, the Variatiof! of the Needle in the Compals, not 
truly to be found by this Method. : i 
On which Conſideration, we judge, that there could be no 
ſufficient Proof of the Needle's Variation, unleſs by a due 
length of Time or Annual, ſuch an Equation were found 
betwixt the Standing of the Needle, and Azimuths, caus'd by 
the Sun's Motion in the 1 ; whereby might be de- 
monſtrated the Variation oſ the Needle. . 
, To which purpoſe, the Honourable Edward Howard made 
_ Obſervations: on both Sides of the Wall that ſurrounds 
Vindſor-Caſtle, not conſiderably different: He found the Nees: 
div Point at 139, and to find its Annual Variation in both. 
theſe Places, he gives us this ſubſequent 7heorets thus Ws 
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IE betwist the Sun's Declination of zo minutes front - 
the Equator ; as alſo, his Altitude zo minutes (or leſs if 
need be thoughr neceſſary) be taken, the mean Proportional 
Sine, betwixt his Azimuth at 30 minutes Declination, and 
Altitude, add the Standing of the Magnetical Azimuth; and 
next that, the ſame be done from his greateſt Declination, 
wanting zo minutes, and 30 minutes of Altitude; and tt 
Difference taken betwixt both the Mean Proportionals ſo 
found: It is probably the moſt certain Way to find the Va- 
riation of the Compaſs in any Place,; for all Times and 
Seaſons of the Year in any given Latitude. „ 8 
To render the more practicable the great Publick Uſe f 
the Compaſs at Sea, and whereby may be demonſtrably 
avoided and detected, the common Errors incident to Na- 
vigation, as uſually obſerv'd' in the Variation of the Com- 
pals, in Voyages on the Ocean; Let us apply the precedent 
a 5 : | P R O0 B. 1. 1 : 5 > 
_ Suppoſe a Ship fails from Portland in England, in Lat. 30 
30. N. to Licbes in Portugal, in the Lat. of 38 45". N. and 
it were requir'd to find the Variation for every 20. of Lat. 
in the Voyage, the Diff. of Lat. is 11% 45', There is con- 
ſtantly given the leaſt Altitude and leaſt Declination each 
30, as alſo the Sun's greateſt Declination wanting 30- and 
leaſt Altitude zo“, which you may reſolve, with Application” 
to the pointing of the Needle, by theſe Two Spherical Tri- 
angles, vi. oy 1 „„ 8 


3 Os 


An the Pirſt Triat 


.. 


24 8 v x 4 q : 7 WL W 
% 1 4 - 
+ * 


cf A 6 1 


* = 2 15 aue 5 a 4 55 F 998 
And this Azimuth in the Needle, we wi uppoſe _ 
tobe 13 o. whoſe Sine is . P "eg, 520880 . #1 | 
| Their Multiplication | 1 5 19. 252 0561 Y 


Their Half, and Ma Proportional 28. 180 52 4--9.6760430 


For the Firſt Operation in the Triangle 8 1 
In the Second „Triangle A Z B, the Azimutli will "al 


found to be = 54. 34. whoſe Log: Sine j is 9.91 10460 
Ae of the Needle. as before 132. Sins 1 520880 

| The Half, and mean Proportional, is 259. by pens = 
Firſt Mean W Subt. 28 : 18 
Variation | : 28 for the x 


Quarter of the Ecli 17a in 1 480. 15 That is, when For 
Ship was in Lat. 489. 300, N. the certain Variation of the Com- 
paſs was for one Quarter of the Ecliptick ; which includes all 
the Varieties of the Sun's Annual Motion: The Needle 
being ſuppos'd to point as permanent at Sea, as It is 5 obſery'd 
on Land, G. 
By this poi of Triangular Solution, it were no hard 
Lapour to yo 25g a Table beforehand, in which mighr be 
inferred all the Azimuths for every 2 Deg. of the Diff. of 
Lat. ee to the 1 . 45, as the Ship ſails from Pen- 
land; and alſo by the ſame Method for the laſt 19. 45 
Which compleats all the Azimuths to the Port of Litben: There 
being nothing more requir'd, than Earefully to obſerve the 


2 ailing, which moſt knowing Mariners can dex- | 
couſly * | 


— 


EXAMPLE II. 


1 N Lar. 999. 400 went Azimuth 89% What's the 1 
Annual Variation 7 . 


In the « Triangle S 2 p, is given 8 P 190 3078 2. 8g 0 455 5 
aud 2 P 40% 20. to find the L 8 2 P, which e 5 


The Sun's Azimuth 190 50. | ine 9.999998 1 
. Azimuth 89, C00 1 ne 9.74; $555 

| | 1 N. — — 
| 7 | 2 * 19. — 97 
run Mean rie port = . 210 $4; e $717768 


— ——— 
In the Second Triangle AZ B, the Azimuth of the Sun 
at na” Declin. wanting 30. and Altit. 30, is S. 9.905 7386 
ee en, 8%. — 8. 435555 


* 1 8 th 8 


2 is 1 1960492944 


. 1 EP 
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Hate and wean Proportional, is 55 190. 3. 4 9.5249 470 
The firſt mean] Proportional, is 21%: 54 


*＋ 


Second Mean roportional, is T9 : 3 | | 
4, 3 5 'S 
Variation Eat — „ 5 
1 >, 


At 49? 0 N. Lat. for I Quirter of the Peliptict: tine is, 
2%, 21. X 4 = N. 24. Variation in that Lat. and the Needle 
ſtood at 8 Deg. according to Dr. Hades Chart. | 

- By this Proceſs, ſuitable to the Theorem, if obſeryed from: 
2 Deg. x. Lat. or as often as N may be had, from 
the Port whence the Ship ſail'd from, to the End of the 
Voyage at Sea; the Courſe Kt) be. directed more commodi- 

y certain, and leſs expenſive to Trade and Commerce, Cc. 
with a further Improvement of that excellent, ſecrer, and 
great guide of Navigation, the Compaſs. : 

For further apprehending the erroneous Method of Cal-' 

culation, vulgarly uſed at Sea, in finding the ' Megnetical 
Variation,  compar'd with the Amplitude, Ortive or Occa- 
- five, or Azimuth of the Sun. | A i 
3 


2 188 N 8 R 9 n * - 
: ata, Mas iN SP» > , „ e 8 3 * 
+ Y F : N , 7 8 bo } " - 2 
4 n * ; es Mt ; 1 8 8 * * - $i * 
* * . 8 | . "#7 * 55 N 3 
* k — . 3 : 1 2 
\ - * a 7 \ —_— 
« COT 4 
£47 4 . * 


3 . bh 


$1 4 i mort tit fs! f 
1 o Ammbſitidey commonly obſery 'd ar Sea f one 1 


* 9 
? 
* 


m 
. YieMa Heel! Ace 1 548 un- jetting : way 49? 


abe T | ang der : 

«th lien les (hho 15 the Firſt, che 5 

ho Anale at Setting. I kale for the Side A B e 
or 900, as alſo the Side A G go, repreſenting the whole 
Quad rant of the Ecliprick, or Diſtance of the Pole C to Ag 
the fe. the Sun in the Echprick, i in the, Triangle K B C. 
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: | ) nome d eis edt gs: 
| wy ee ry 2 4 >> 24x 
"By $ Seleften ot e ga I — the Firſt Mean 
Proportional Sine 559 85 
And of the Triangle 8. Z P, 4 find the Sec Ar, D488 „ 


Mean Proportional Sine l 1 p: ph0-20 3105.4 | 


Their Difference 
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1 W. 
And crue Magnetical V eee the Amplitudd found, 1 


or the ſame with the Azimuth, the Sun having no Altit 

which is 604; that is, the Nortk holte of the Mighiti 

cal Ampliry de, Nenn from the true North, or eee 

of the TP nd Horizon 6 335 towards the Weſtz:+ > 3 
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The irons E ae e 
& Sq. copfidggah ©. ien Error is cdmmitted in che ord; * 
alculation. layigators by. Amplitudes, which. evidently 
is lüch, in not computing the True Variation inſtead of rhe 
Apparent of the ö ; AcEOrding; to this. Proceſs ot 
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Note, That after Sun- riſing, the Calculation ib, 8000 „ 
by the Tbeerem, the ATimuth and Variation would be this 

' ſame for that Day, . whilſt the Lats had no conſiderable Al- 
teratiofn 3 which Tes Obſervation at 7 would have 
an et ronedus Di 'The like ny nd in ths 
vſual-Obſervarions o N erical 191 ont cean, 
compar d with rhe Sand hich 4 Wr to any 

N ana ex 900 | 
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| Te Fitft of Mey, r4532, at Sea, in the Lat. bose 1 My San 
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having 30%. of Altitude, 'and Declination 18%. 7 og | 
By Spherical Solution — — — 103“. 5 


The Sun 7 Azimuth from the N. W. — 180: 00, 
And fra che W. 277 
Magnitical Aziniunh | | * as — 3 
The Difference — * 21 Io 


is the Variation by coffimon Calculation. 
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- te anc . Day the Altitude of che gun hat Pee bot 
| 408. the Lats and Declination of the Sun could have no 

5 ect Akeration: Then the Azimuth obſerv'd from 

the; N. or S. Weſtward, by common ae gs ar Sea 
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The Magnetical, as before ſadiag F 
Difference 1 would. be in the Variation 5 — 
By the Proceſs in the Theorem, it is ; 3s Ol 
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Magnetical Azimuth 4 — Fa + 3 ; 100. 
By common Obſervarion. tha Diff 28d Variericn 8 1 48 
By the Proceſs in the gs _ Variacion is 14 7 
The Diff und Error i — , 4 19 
That is, 4 19, or Jos im. 3 fro the Prop Coaſt 
the Ship o1 ht co il to · 

The Facilit p44; kaQtnels « of this Proceſs being ck; that 
kroving the 1 1 8 obſerving 8 Fointing oF. 
eticai, Needle, it as a requiſite Certai 

Ting of te y, and Salons of the Year * 


the etical Variation found, all che Mean Froportib 
Azimu 8, infinitely Increaſin ng and pages ap to a vn 8 
of the Ecliptick, betwixt the Standing of the Needl 1d 
the Courſe of the Sun; as  before-mentiop'd, 7 4 imp D | 
the Varieties. of f. his. Anaual . Ph, i work 8 $ 
that urpoſss is the moſt —_—_ wad, 
| ee f..the Dodtrink | of Fluxions,. much improv'd — 
2 5 Fir 5. Iſaac Newton, that [ believe is as yet yn 0 e 
All which Examples, we hope, may be acceptable 951 the 
Selonth: of ſuch. of rhe Learned that are zealons fot-the 
Publick Good, and 1 af the Noble / 00 tn 
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WS 70 9 | | 
2 or 3 N the Stern of Be Ship; as, che 
ſt hangs aft: That is, towards the Stern. 5 
X H abe an 1 fore and 2 ? That! is, how fares all your 
Ship 's Comp mpany? 
5 a Word uſed by a Man of War to his Enemy, and 
ſignifies to Yield. 
Strike! Amain ; that is, Lower your Top fails.; - 


The Anchor is A. peek, Vit» Right under the Ship's bo Fo 
 Yawle-hole, > L 


The Anchod Fs. e cecl. bel; that is, hangs vp and down by the 
* Ship 15 b. f Ld 


"The Anc or i foot; thar'i is, the Cable is got ibog# the Fluke, 2 
An Awning; a Sail, or the like, ſupported like a Canopy gv 


By Deck, x9. be hed . ee Hens of the ener in 
Clumgrogs: + * 


Oo 


9 : Yy.. 

FT Bale; 0 latte Wajer our or we Ships Hot x with 
Buckets, or the like. 

Trench the Ballgjb ; Divide or ſeparate 1 8 e dine 5 

The Ballaſt ſhoots 3 that i is, it runs over. repens fade to ; th 


other, © 
- To Bear in with, the Land, e. iS ſail rowards it. 25 N 2 
1 Bear in; chat i is, to ſail oo or Vith a wn, into an 
Harbour, qr. Channel. G's + NE 


es her, 75 bers — Wind LI „ 
Bear up ardund At | FREY; 
To Bc bare; to m 
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To beud a Cable, is to cl ch ar make fi 
5 ench ar make it aſt co the Ring of 


4 2 confenient Þ Place for a Shig to Moor or Ride at | 


4 Bight a1 part of a Rope between the End, when doubled 
be Bilge ; the Breadth of the Place the Ship reſts on, when 


' the 3s a-ground. 
The Hoi ir Bilged ; that is, ſtruck off ſome. of her Keel, 


K fone or bottam Planks an : Rock or an Ankegr, 160 | 


kk; 
4 Bin 7k, ig at wherein the Compaſs gag, 9 10 5 \ 
A Bitter A. turn af x Cable about the Naß | | 
Zhi Bits": . 99 per Square Pieces of Timber, t a which rhe 
Cables are faſten'd, When the Ship rides at * de 
4 a » long long Pole os'd to ſpread ; dut the Clue of the ſcud. 
ding Sai 


pun pho ro Term u when Ty i cope f ca 
2 to touch & 5 4 1h 64 7 Wi $1 PN ' 
12 is to turn to Windward. - 
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To make a-Baard. or Board it : 
N break, auth 1 apet the wy aß dale an e dence 
Hunter. is + heaying 190 down on one Sige,whils they 
G. rim and 3 he ore othe a n $ fo wy ge is 
Chaſz2, is urſue 1 an e Shi | i 
: Wy ERIN * 2 dip 10 nh CH ALTOS 
Can, is da ares or gui nas in 
þ Niel the perſon wt © Hl VR nd er. is 
ind, . or r Large , > — he 
o Cuns the Ship, ales then $ kink be 
Steady ,—-Sceady, Starboard, Port 0 bg — 4 Miah 5. 
| rarboard, | is to put the Helm he Sqarboard (0 Right | 
| Lie to make the uur 80 to dhe ard (or I. for 
he Ship alway 0 0 5 ;contrgry, to the Belm In Looking 


the oP. ne ind, (when cloſe Haul d) theſe Terms 
are vs 75% Le ep wot Loof, Fall zor off, Veer no . 
Keeg ben to a 55 72 Have à care Ke Lee-latch. Io 

make her go more Large, or from the Wind, they ſay, 20 
the Hel, 97 Bear up : And when the Shi 14 and 

Ey, às nęar as the will lie wich my Tit full, t Y Bhs 
Thus Vis N Yer thus. N 


D. 
Ve, the bag Waere at the Sha of the Bip. 
75 See 0 005 0 90 aut aut of the Mout of @ Strait or 
 GOph, K — ws * e are e 2he 
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Fhe Deck » NO fore and aft J that bs laid 1185 $rem to eng 

” without any | Falls or Riſings. IF 
ND for bod; a Term us'd hin A \Ro all out 27 
Eee Nr it is e 258. a Cable (or 
awſer) runs all gut at the e, we The ble 0 
Henſer is ruy out End for pa. M e 


late ir one Circle of any Rope or Cable, quoil' up | 


2 roun * 
A or Furl a Sail, is to wrap a cloſe to ogether, and 
1 (Vith flat · plated Scrings, call Cagkers,) 1 folt toths 
N ard, 510 
Tv Fiſb a Maſt or rard, is to faſten a piece of Timber or Plank - 
to the Maſt or Yard, ta Frengtlien it; which Plank, Ge. 
is called a Fiſb. 
To Free LIM Boar © or Bp, is to d ar Pump ye: Wargr Wh: 


p 4 : G. ' 
Tt Ship's cee, it ſo many Foot as ſhe ſubs n x ho Water or 


* * 


$0 ſpeak mor Seaman-like, ſo many * of Warer as 
draws. 
Weather Gauge, is when one Ship is vat the Windwatd _ mo- 


ther. 
4 Loom Gale, alittle Wind. 


he Ship Gripes; 8. i, t her He d more to Wind | 
ha the gl 5 . 9 e "ry 


H, 


O Hate, is he ſame as to * 5 
To over- hale, i is when f 3 Rope i is not r fe enough, to 
make it more lack. 1 
To Hait a Ship, is to call to her Company to know whether 
they are bound, &. and is'donse after this manner, 7758 
the Ship ! or anly His; to which they anfwer Hze, | 
3 N a Ship with Trumpets, or the like, is called 2 £2 
4 ng. | : 
_ Freſh the a Term uſed when the part of the cable | 
that er datt Haug is "fretted or the p# and they would 
have more Nth veer'd our, that anorher p art of it mg 
reſt in the ſe. When Two Cables rolls came through 
two ſeveral Hawſe-Holeg are "twiſted, the vnrwiſtiog 
them, is called elearing ths Hawſe. | 
Jhwartrs the Hawſe, and Rides up the Homſe, are Terms uſed, : 
when à Ship lies Thwart vr Croſs, or with her Stern juſt 2 
e angctier Ship! $ g | | % | 
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N are the reat Holes under the Head of the · ip, t 
Which the Cables run 2 ſhe Nos at Anchor. my hu. 
"ha 58 Heels; that is, inclines more to one fide than th'other ; 

Heels ta bed that is, turns up her Larboard ſid 
35 lie TY on her Starboaxd.: If on che 1 eee 
ſe' Heels to e. „i . vb Th. $7924 
To Hitch, is to catch bold. | | | 
"The Hold of a Ship, is that Part Hrs the 1 eck — 
Keel: ſon, where all Goods, Stores and Victuals do lie, 
Romnidee of the Hola, 1 is uſed. for ee or ering | 
og and Things w the Heid. b l 50 1 | 

Heiſcjor. Hoif, i to of 1 05. o4 in he Par, 
Þ Holoor Hof, is B. 5 VP % 5 * 
Hulling ;, when a Ship at Sea, and by ſtreſs of. Wea her, or a 

eher wie, takes 92 hs her Als. he. is is ſaid % Hull 


: E E Ship e that is. rowls 401 tumbles much. 
Land. fall, is a Term uſed when we expect to ſee Land; 
as, We have 4 good Land- fal; that is, made Land: (or. fave 
Land) according ta our Reckoning, | i 
: Lan l. locked. is when the ea lies roynd about us, ſo that no | 
Point lies open to the Sea. 
Land tg; a Ship is ſaid to lie Land: to, when he is at fo great 8 
"8 diſtance, as only juſt ro 1 che Land. : 
Las bind fall. edel ? * £ 
\ Launch, to put out; but Tenera $d at dea in a egative 
1 ; 1 when a Yard, Cc. ly ved ni Seal hove by rhe 
Capſton high enough, they. uſually 2 «loud, 8 e el 1 
That is, Hoiſe no more. 55 my 
Tv lay the Land, is to Jole ſight of i it. y 
The Lee - ſhore. 15 that Shore TT which 800 Wind " 
Bate # care of the Lee-latch,; that is, take heed the Shi ip go not 
too much to Leeward. | 
4 Sip lies by the Lee; that is, IE, all her Sails bl ing flat a- 
alt the n and 9 = 


Kn -ſail,. hath ſever 1 275 s peculiar to it; as, th 

tbe Mixen; that is, ele org A uſer KN the . Sheet 

aft. Change the Mixen; that is, bring the Yard to the other 

N Ae of the Maſt,: Speck, the Mixen; ANY is, put tlie Yard 

right up, and Town by the Maſt, eh 1h Mixen; ; that 3 5 

let go the Sheet, and noch. je. DC 46 _ 

Te Moor 4 Sh p, is to lay gut her Anchors, . in ah a "manner, 
as iS moſt cony enient ior her to 190 by ia Pf, 
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| beg lden, are the Tides when the Moon l is in the Sex - 
| cond and laſt Quarter; and they are neither ſo high Wo. 
nor ſo low, nor ſo ſwift as che Spring-Tides. 
A Ship is. be-neaped, à Term us d, when the Water Joes > 
| "Bog high enough to bring A Ship PO _ 112 n a 
or out o A Pack, or over a Bar. 8 1 


%% Ae 
\ HE : Offing hid 5 from ward is Shore, orb out into the 
1 dea; the Ship lands for the  Offing , that! is, ſails from 
the Shofę into the Sea: Allo when a Shi keeps the 
Middle of the Channel, and. . nor gear ear the Shore, de 
ud, 0 A 2 the e | 


1 k at-+ > 


o Parcel a en, is (after the Scam is. caulked, to lay 
„ oyer it a Bar row Piece of Canvaſs, and ons thereon 
hot Pitch and Tir. | 

Tv pay a Seam, &c. is to lay hot Pitch and Tar on. (afrex | 
. Caulking) without Canvaſs. f 
To ride a- Peek, is when the Fore and Main-Yard are ropt up, 
or ſo arder d- that they make with the Mets, as it were 
dhe Figure of St Andrews Croſs. 
7* Purchaſe, in a Ship, bears the ſame Sence as to draw many 
" as, The. . 2e Tat, thay is, e in ng 
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5 : + 
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2 Vurter- Nds, are when the Wind comes in Pn the 

Main-Maſt Shrouds, eyen with the Quarter. i 

4 Voll, is a Rope or Cable laid up round, one Fack or 

** Circle over another ; and the 1 of the 01 Tacks one. 
on angther 1 is 5 called Quoiling. 
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- Reach, is the Diſtance borween any Two. Points of Land, 
that lie in a Right Line one from another. 
70 Reeve, is to put a Rope through aBlock, and to pull. 4 
Rope our of a Block, is called unreeving the Rope, 
TK e; When 8 Ship's Anchors hold her faſt, ſo that the 
.: 0095 0 9555 dive With Wind, or Tide, ſhe is faid to ride at 


To ride of nents: is to ride W the "WP 8 "ids to the Tide. 


r 20 2  4pfrt» | : . K 6 
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Tv Ride bitwins Wind and Tide, is when the Wind and Tide are 
' contrary and have equal. ' Serengrh. 


4 W Hands fol, Aud run in 4 Rough Seg, the Water n 


into the 
4 Reag, is 4 . Land, where Ships ride at 

nes te a Ship 1 there, is ory Shi Th ka | 
Nene in „ (chat is, Hale in) 3 1 to the Cable orHawſor, 
| and is uſed when the able e or Ae is 

ir tight « or ſtraits 4s 


ſeveral Yards, which it takes its various 
ames, as, Mun "fail, *,) it ſignifies alſo 4 Ship, as 
when we deſcry or ſpy a Ship Mr ge we cry out, 4 Sail * 
| 4 Sail! Likewiſe if we ſpeak of a Fleet for a Number of 
Ships together) we 4075 The Fleet eld of 40 or 30 Sail, 
and not of 4o or 50 Ships. 
Iv Sarve „ Rope, is to wind ſpun Yarn about it; {with a Male 
for that pur paſe) ro keep it og fretting our. 
Po Seare, is to make faſt or bind | 
The Ship ſeels ; that is, when on a fudden ſhe Ae down on ber 
fide, and tumbles from one ſide to the other, 
Tho $hip ſends ; that is, her Head and Tera fa Us 0 in thg 
hollow of the Sea. 
Tv ſettle @ Deck, is to lay it Jower. 
5 Ship ts ſewed ; that i is, the Water is gong PIT "My 
5 ſhears ; that is, goes in and our, and not right fore 


A be its ; pro mer Se eee 7 IF 


ward on : 
m ſound, is to try with a H d Dee Sea Line and cad, 
1 2 Sen th ar 15 eee F 


12 ba 173 ſpent her Maſt; ; that is, bas Maſts have been brokg 
by foul Weather; but if a Ship loſe her Maſts in Loa 
We ſay, Her Maſts were ſhot by the Board. 
Ih Sail is ſplit ; that i is, blown to pieces. 
The the ſpoque ; chat is, goes right before the Wind rann 
\ any Sails. 
Grin e, are the Tides at New and Full Mo on, which 
Plow higheſt, Ebb loweſt, and Run ſtrongeſt. 
The Bow forit 4 8 that i is, Nands too upright. 
. Steewing, is likewiſe us d by Mariners, when they flow Cotton 
mT or Wool, which being forc'd into ſmall Vacancies in tha 


& with Screws, is called eeyig of Corron or Woal- | 


ACK the Ship, ar Tack- abous z that is, bring the Ship! . 
000 about A lie * other 1 | a. 


8 fack, to make | | 
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| a hs Shade 5 mm 
She S 
uk 1 tha Fate XR uſed for Wen if the Aw 


ade 1 75 When the Tide runs 7 th 
5 Leeward Tide, legs £2 af joint be Wie onK « Wer; 
Tide gore where che Tide 5 * 


Te Tide 3t up, is to gg with Tide againſt BK Wind ; 71 E 
Ns Tidd is 2 and alters, ro lie at Anchor ti * 


=; and bat Tide ;, that i is, it will be High Were . ti 
by three Hours at the Shore than jn the Offi 1 


Jep, is to „ k ch 
Be Travenſe 7 pe $ Way in 34 e wor. wa ROT 
| . 


Vind $o | | | 
0 Veer, is tg let aye; ; 255 Peer more cw or fas, Fer Per 
mor. Sheet. 28 


a mop, He Boar, or any thing after che hip. 
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f gs Ship ir Walt ; tharh is, wants Ball. # 

To Weather a Ship p, is 0 Is Windward of her. 

T6 Wind a Ship, is to bring her Head round about. : 

3 Winds (or Capes) the Ship? Thar is, Upon what P Point of. 
the Compaſs does the lie with her Head 


Would, is to bind Ropes about the Mall the like TH 
we a Eiſh do ee it. in bi f 22 


ö i 
2 f 
3 AY Nm.; char Is, it goes in and out, and dees ng 


ſteer ſteady. 
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i Wks 4 99 at Sea, in 1 proper rn nd 
te manage ber in Fig, 15 


The Wind. is Fair. 


x i HE- Wind is fair, tko“ but a little; it comes well, as wi. 
it would ftagd : therefore up 2 or 3 hands, and looſe 

the Fore-top-ſail in the Top: Hoiſt the Colours, Unmoor 

the Ship, and heave up the Anchors. Haul home the Fore Fa 
and Main top-ſail Sheets; looſe the Foce-ſail and; Mizen in 
the Brails - Come, my Hearts, heave up the e ig (t a 
we may have a good Prize :) Heave away. cheerly 3. Comg, | 
Who ſays Amen? One and all. O brave Hearts, the An- 
chor is a Peck: Hoiſt the Fore and Main top ſails; the Ane 
| chap | is VER Les fall the Fors Gail. and 5 che 1 
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aft : Up, and leoſe rhe” Main- füll, and ſet him; 


eddy, teddy. — The Ship is woe; Toole: Sprit- ſall, an 
Sprit. all- to -faik A brave Gale ö a 


bring the Fore-tack to 


be Cat-Head, with a Paſerebo ; And trim our Sails quarter- 


ng: Looſe Top gallant fails, and hoiſewp our ſmall. Sails; 
heave out the M1zen top fail, and ſer hin. Now we. are 
gong of the Land, and the Wind like to.ſtand : Hoiſe in the 
oats befare it is too much Sea; haul up the Main ſail and 


Foce fail, and hauf db6wn your ſmall Sails. A Lee the Helm 


| bane, and bring the Ship to eaſily, that ſhe may no! 
ay: Brace the Foretop Sail to the Maſt : ' Paſs Ropes, for 


the Boat's on the Lee ſide ; and be ready to clap on your 


Tackles, and Hoiſt them in; ſtow them faſt, — Pus.the 
Helm a Weather, fill the Fore top fail. Get the Fore tac 


to the Cat head again; and haul aft the Fore ſheer, and 


trim the Sails quartering as before: Let fall the Main ſail, 
haul aft the Main ſheers. — Hoiſt up the Top gallant ſails, 
ſer the Sprit ſail ſprir ſail, Top-ſail, ' and Main mizen, (For- 
{2 maſt main) Top mar ſtay ſails, and the other ſmall Sails: 
Come, rig out the Steering fail booms, and get up our Steer- 
ing ſails; that we may make the beſt of our Way to our 


Ca pe, (or Port.) Clear your Ropes ; and now we have Sea- 


Room enough. ſtow your Anchors, and unbend the Cables; 


4 


get the Bucklers on the Hawle holes; Cork in the Lower- 


Way thro' the Water. How bears the Point of Land (bur 
Farewel Cape f) N. b. W. about 7 Leagues diſtant; aft heave 
the Log ; How many Knots does ſhe run? 9 Knots and 2; 
ſet it down on the Log Board, with the Courſe ſteered ; as 
alſo, the Bearings and Diſtance from Land ; Mind the Com- 


paſs and ſteerage; How wind ye? S. W. b. W. — Keep her 


* 


away on her Courſe, W. S. W. ſo Steddy, — ſteedy; ſettle 
the Watch and mind the Sails, V 1 


Thus you have a galant Ship, un ler all her _ Sails and Canvaſs, in 


her ſwifre}t way of ailing upon the Ses. "Now let us have her Ag br 


* be fore the Wind. + 


BB.zbr afore theWind, and afreſh Gale. 
IHE Wind is veered right aft, take in your Fore and 


Fore top fail ſteering fails, and Fore and Main top ſail ſtay- 
fails; far they are becalm'd by the After ſails, and will 
Wind blows a freſh Gale; round aft 
the Fore and Main ſheets, ſquare the Yards, take in the Steer- 
ing fails,” and Top gallant-ſails, in Sprit (all ſprit ſail,” Me 
9 e ire of © ne is 
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' only beat out: The 
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Deck pores: — We lay the Land a pace, and make tt 
t 


. * 


e 4.851 . *. 
dee fails. Let, go the Sheets, clew chem vp, 100 hand. 
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Wat nou hve alt the ſmall Sails in and. forled, when it 


| Hows ts . 

bord 1 tear them . ok 91 1 0 1732 18. di! Tous Fd 3 W 80 
1 {13 55} x CCC 5029 01 
Tie on if: The Wind oui forward and Hui. a tow; 


„% 88 25101 18 51 21 > E 3: 5Y be TE . 2:4 
+ TH. Wind Ffeanteth, veer out ſome l of. your Pore. = 
ain ſheets, andiSprir ſail: ſheets;, and et go;your. Weathers 
eat - Lop ithe Sprit fall Ward. he Wind. ſtill veererh 
Forward 3 .get.nhogrd;ahe Fore,and Main: tacks ;.caſt off your 
Weather ſheets and:Braces, »— Lhe Sails are in the Wind; 
haul aft the Fore and Main ſheets': The Wind is Sharp „ haul. 
forward the Main Bow:i1e-and r Bow line; and baul up. 
the Fore top ſail and Main top ſail bow lines, and ſet in the 
Lee braces Trim, arp, and keep her full and by, as near 
as ſhe will lie. ie ebnete en in 

ut have you all Boiltarim'd ſharp: and,the- Ship by. Gr 175. 
N L i nn 510951 * 2 7 n PH3 23! F ae 5 oye 
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An 5 779 901 5 i let; ie 5 lie 
"ah B Wind ; begins-1to; blow £rÞſby andl it, one 1 45 
Win ward; Coen reef, the 1 ee taking in. 
the Reefs z flide yer the; be hang Beck Hays, One third: ur 

iMaſts lowers; H Hoiſt iT in the Lee braces s. g 
ind. blows Fon Pug 3 ee gd. Main top ails 
8525 birds of, be Maſt down: e moxe- Wind; ſtand. - 
the. Lee ee 5 — fails: hallyagd$ {haul downebed 
Topifails,.cloſs; : take in-theiBoretop fail: 415750 
the Forte top baw — Leo braces g. let gofthe 
ſer: in your Weather brace 3: ſpill che S$ajluhanl up he. 
fail cl w liges z ;ſquareithe Yard, aul upithe Bunt ! Ins: Ml 
and ines; and bear a Hand, an- d.fycl,the Sail. C 8 
nd by again to, hand the Min Hall . Come, tak 2 
a Main, cep Bait Belge, 80 che Main top bow line, and. 
. let FFF brace z 
he Sail, haul home the Top ſail clewilige ; and haul) ö 
an Here Ne lines, uch begs: a Hand; fu cl the 


N 7 18 119 ˙2 K 
9 the 7 Kala for 4 and you but the Ship, in al her io 
flee or ' Courſe tn * 
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ti is ; like to oyer blow, ſtand by to haul up the Fore ag 


1164 ar a Ship TY 


Leaſt off the Top aan ſheets, Cle gatnets; 1 Boh 
lines ; ſtand by the Sheer and Brace; haut up the Fore fall 
let go 1 Fore 8 raiſe the Fore rack j haut-up the Clew 
Bunt 3 and Lesch lines; lower che Yar, gad 


your Main, (Jeers): and - Hully 
f your Geer clear and caſt Is it all clear? Yea, yea 
| — 2 lowdr the Main yard 5 Raul down pon your Len. 
Now rhe Yard is down, haul p the” Clew — 6s 
La Leech links, Bunt lines, and furl eke sul Faſt ; 41d 
che Yards, chat they may not erbv 404 1 5 
r e ll und '6 © t 


5 SIREN i very vile giisi S wm 


n Wal Poul Weather 4 Guriner, Isolt chat ts FTE 
yel laſhe, and their Trucks quoin'd.=— Come aft; haul the 
ien up. The Ship lies vey broad off in che Trough of 
| the Sea; ſee the Hatches well ſecur'd, and the Tarpaulim 
_ nail'd over them. It is better 8 doning before the 
Sea, than trying or hulling: Come, my Reef the Fore 


: Fal che 
url the Falls — Herb is 155 be much Wind; ſee that 


Sail and ſet him; haul aft oh Fore ſheet, put the Helm hard | 


Weather; mind at Helm what is ſaid 1 your. Tho Ship 
res bravely, teddy, fieddy ; ſue is before t. The Fo 
il is ſplit to pieces; forward, my Hearts: Haul dowh the 


Vard, and ger the Sail into the e e Glogs ” 


| —— of it. Starboard, hard up, r your Helm, Po 


t, Port hard; e able Men to the Teig. K very 
| 5585 Storm; the Sea breaks, ſtrange and dangerous. 
The Ship bas broach's tbo, and che Sex bach FAIT us Fall ad 
Full upon Deck; but tkere is 4” lietle * down the Hold: 
3 the P 8 spell: Shs 
akes but little Water. ome, arts, lers Ser 
Ship -agaif 5 ode Oanvaſs wil not hold the 


vp. «ww The Ship wares round, ſo fi * 

feady, mind che elm carefully get down our 
Top maſts ?' No, kt all ſtand; the gude before the Sea very 

well: The Top maſts being aloft, the Ship is the wholefomeſt; 


And makes better way through the Sea, ſdeing we have Sea- 


room. 5 
Thus you ſee the Ship handled in fair Wather and foul 15 aud 


; Tony: Now let us ſee how we can firs 70 N 
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rds be clear; and all the reſt 


to Ware 
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Fall then, 7 up 8s many Men; as can well 1 15 the : 
Weather Fore ſſictüds; hard a Weather _- Helm; hard - 
che Helm ; ſteady, 
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| 3s, over, ſet Fote-ſail-and Main-ſail, bring 
the Ship too; ſer the Mizen, the Main- top. ſail, the Fore-rop» | 
ſail, and Mizen-top-fail ;-. our Courſe is W.S.W. the Wind 
Is at S. get the Larboard Ticks aboard; eaſt off the Wea⸗ 
ther · braces and Lifts; ſet in the Lee>braces, and hale aft rhe 
Sheets ; haul forward tie Bow. lines, haul'the Misęn - tack over 
to Wind ward; keep her full and by as near as the will lie: 
How Wind ye W. a quade Wind 5 No bear, hard, no 
rout NNE The Wind 2e een, make any. 
ou ? N. Lhe Wind be Narcherly, make read; 
| Lin go about; we ſhall lie our Courſe the drher way: Nel 
near, give the Ship way, that ſhe may ſay; Ready, 3 
Lee the Helm ; let go the Fore- top bow - line, veer out the 
ore- ect handſomely 4 caſt off the -Lee-braces, . öf 
ore - ſail and Fore· top - ail; brace ih upon your Weather- 
races: Tend the Ship brace a-back ; the Fore ſails is f-. Burk. 
ays; (the Wind is & head ;) haul Main-ſail, haul ; ler rife 
Main- tack; caſt off the Star-bogrd-braces ; let go the 
Main-bow4line; and Main- top- bow-line; brate abdut the 
Vard, haul forward che (Starboard) Main, and Main- top- 
bow-line, Mizen-top-ſail-bow-line ; brace the Ctoſs-jack yard, 
ſet in the Lee-braces of the Main- yard. main - top- ſuil, and 
5 | pen gh wp 3 g6r the Main-tack eloſe dowd in the 
neſs-rree ; haul the Main- ſheer cloſc aft Hal off all;haul— 
Ger abdurd the Fore-tack; let ge the For&bow-line,  Fore« - 
_ tack ot go the Eore · bow. line, Fore-top-bow-line 3" fer in 
the Lee-braces of the Fore yard, and Fore top - ſail yards 
hay aft ay e ſheer ; haul right the Main 2 
Main- top Bow-line; ſhift the Mizen rick, haul tight the Forts 
Row line, Fore top Bow line; and ſer in che Lee braces fort 
and aft ; and keep her as neut as ſhe will lie: So, thus, thus 
eome no nearer.- Fall not off, Loof, Loof; How wind you? 
W. N. W. Thus ware; no more, keep her full: How wind 
Courſe, W. S. W. - Caſt off the Lee braces and Weather-bow 
lines, and ſet in your Weather braces: Veer out the Main 
Sheet and Fore Sheet; looſe the Sprit- ſail, and Sprit- ſail top 
fail, and N 2/-rg ſails; and hoiſt them up; ſet the n 
fails, and Small fails 5 the Wind veers aft till; © the Wind 
Saanen haul aft the Starboard Fore-ſheer ; Tet rife the * 
Fore tach, bring it down to the Car-head with a Paſ-a-reeys 
ſteddy in your Weather brace 3 the Wind flands a brave 
Gale, and we make good way thro' the Water, : 1 5 
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20 Main bow line, Topbow line, Top gallant bow line; get 
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| Thus you have the Ship as at the firſt ſteering, under all her Cans. 
waſs, Quarter Mid: She hath been wronght* it all manner of 
Feather and all ſorts of Winds : Therefore ſhall draw to a Conclu« 
Jan of this Section, with a lian bf Var. in Obaſe, and taking I ber 
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3x: 1 
2 80 ; toc the! Helm; up and looſe the OR 


hers —;No- near, the Chaſe is about; come fetch her Wake, 
A Ge wil be, ahout after her; Ve fail far bette⸗ than 
The. — We ebave ber, Wake, a Lee the Helm; eaſe off the 

are ſheer, handſomely every Man ſtand handſomely to his 
uſivels, and mind che Bowelines and Braces, Tack and 
heets, — The Wind $.a Head; haul: Main- ſail, haul z let 


— 


board the Main tack; haul aft the Main- ſheet; brace ths 
| 1 Witt n. es 24 A 1. G 
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. 
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7 110 yard, Alen ep. and Min 6p lai yard, Cros 
fack, and Want, dir ok OM the Mizen tack — 
aul off all, Raul; chift rhe Heim, ring her too; haul the 
Fore ſheet cloſe aft, ſet in tlie Lee: Braces „ haul right the? 
8 Thie haſe keeps cloſè upon a Wind; keep her 
bpen under gur Lee, —= Gunner, ſee that you have, all 
htngs in read ineſs, and- tliat out Guns be clear; let ho- 
thing peſter our Decks. — — Get up all the Hammocks, and 
ſtow them in- the Nertings of the Cuatter- Deck, Fore Caſtle; 
and on the Gun- wall in the Waſte; down with all the Bulks 
Bean St. that mag hinder, or burt us 70 Splinters. —— 
nner, is All our. Military Geer ready? Is there ſtore of 
Cartridges of each fort, ready? all manner of Shot ig 
the Garlands betwsen the Guns, and at the Main maſt “ Art | 
there Rammers, Sponges, Ladlés, Pritning Irons, Horns; 
 Linksths, Wads, Swabs, and Water in the Tubs at their | 
ſeveral Quarters, ſufficient: for them 8 Be ſure 471 none -4 
pur Guns be cloy' 1; and when we are in Pight, -be. fire tg. 
load dur Guns with Croſs bar. and Langrel : Hove] obſer« 
ving to give Fire when the Word is given, —— See that the a 
Blunderbuſſes, . Miiskeroons, Firelocks, Piſtols, Swords, Cary 
laſhes, Pole Axes, Half. Pikes and Javelins be ig condiiete | 
And all our Cartouch Boxes and Bandaleers, fill'd and furniſh's 
with Powder and Shot; ſee that our Patereroes in the Tops, 
with the Martherers and Stock Flowers, have their Chams 
bers filld . bk good. Powder, and Bags of Small, ſhot tor 
load them; har 3 we ſhould be laid woc we might clean 
our Decks. Lieutenants, call over the Quayter L iſt, and | 
ſee every Man and Boy, at their Gun's Small Arms; and its 
the Tops at their ſeveral Quarters. — Odſerye when weats + KB 
pe ear, the Chaſe, in Fight, to load our Guns with Double. 
ead round and Partridge Shot, and 60. re our ſmall Ams * 
The Chaſe pays away more room, Hard 4; Wearher; veer 
our ſome of the Main ſheet,- and Fore: ſfieet, ca off the | 
Larboard braces 3: ſteddy, teddy, Right the Helm; keep ] 
2 thus; : well ſfecr'd; The Chaſe: goes: away room, R 
Sheets are 8 fs Me is right before tlie Wind; Scarboardi - 
hard; let fife the Main tack, let riſe the Fore cack 3» haul . 
aft the 79 5 ſheer. We have 4 Stern, Chaſe, but, een * 
15 with her preſkaty; for de ferch upon her Hard going, | 
iP our Colours ſp end the Waſt Clorhis and Top Armgurs4 : 
The Chaſe hauls up h 0 fail and farts it; 7 abroad 
her Waſte Clotlis; ihe will Fight us: Come, my Hearts, up. | 
Ind furl ON Main fail, fling our 3 Wich the. T0 
Chains, ſling. ent Fore yard, ==, She., wil fight. us MS 
ore. the Wind x hes the i x1, 6 of * ir * * "45 
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Eb ones 


I a 
1 Ship, but Deep and Foul; ſhe is a 66 Gun Ship, and full of 
1 Men ; (but we ſhall match her, altho we have but 30 Guns.) 
1 Come cheerly my brave Hearts, it is a Prize worth fighting 
1 for: The 'Chaſe takes in her Small fail; up and take in our 
Jop gallant fails, Sprit ſail and Sprit fail cop ſail ; get che 
b- Sprit fail yard along Ship under the Bow ſprit.——She puts 
| 5 abroadher Golours, they are White n | 
5 - no Force; Boys, ours are St. George's — Call all Hands aloft. 
11 Come up aloft all Hands : They are all up, Captain. 


/JJͤͥĩ³ĩ²èbP! f ̃«M¶ opapetwi ag 
1 kN TIEUEN, We are here employ'd and maintain'd by 

ff . his Majeſty King George, and our Country; ro do our Endea- 
ours to keep the Sea from Piracy and Robbers, and his 
Majeſty's Enemies; and it is our Fortune to meer this Ship at 
this time: Therefore, I deſire you in his Majeſty's. Name, 
| and for the ſake of our Country, and the Honour of our 
E sgl Nation, and our ſelves, that every Man behave himſelf 
5 WW Couragious, like Engliſhmen; and not have the- leaſt ſhew 
of 2 Coward : But obſerve the Words of "Command, and 
. 230 his utmoſt Endeavour. Into God's Hand we commit our 
CLauſe, and otir ſelves ; ſo every Man to his Quarter, and 
„„ \ his Courage, and God be with us, and grant us the 
Fe Victory. ä ES y y 188 2 rel EOS 1 | ; = 85 1 : " 
She ſettles her Top ſails, we are within ſhot ; let all our 
Guns be looſe in the Tackles, and the Ports all knock'd open, 
that we may be ready to run out our Guns when the Word 
is given; up noiſe of . Trumpets and Hail our Prize; ſhe 

—  antiwereth again with her Trumpet; Hold faſt Gunner, do 

„ not Fire till we Hail them with our ſpeaking Trumpet; Port 

edge towards him; ſo, now we are airly along ſide of him, 


3 \ 


* 


_ . and within Musker ſhot : Come, my brave Men, run out 
- your Guns, and give him a Broadſide, a Volley of ſmall 
5, Arms, and a Huzza. —— Well done, my Hearts. — He 
i, * rerurns our Compliment, by firing his Broadſide upon us. — 
br What chear, my Hearts, is all well betwixt Decks ? Yea, 
| yea, only he has rak'd us through and through; nd Force, it 
35. his Turn next; but give not Fire again, till we are within 
"Piſtol Thor : Port edge towards bim, fie Plies his Small ſhor. 
Come, Boys, Load and fire our ſmall Arms briskly at him: 
Hold faſt Gunner; Port, Right your Helm, we will run up 
5 : his ſide ; Starboard” a little, Fire a Broadſide, Gunner. 
That was well done; this Broadſide hath made their Decks 
thin gf Men, but his Small ſhor at firſt did gaul us, — Clap 
in ſome Caſe or Partridge-ſhor in the Guns. — You are now 
© SLoading? Brace nov the, Fore top ſail, that we may nos 
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Þ 15 Head: bf/him ; he: lies broad off. bY 1 Sonrkivard! 2 | 
do bring his other Broadfide ta bear upon us: Starboard, | 
hard; get aboard the, Larboard' Fore. 1 tt im gour Top Top. 


fails ; run out your Larboarlfl” Guns: He fires his Srarboard 
Broadſide u pon us; he pours in his Small ſhot: Starbbard, 
give nor Firs until he fall off, that the Prize may 1 
dur full Bioadſide; ſteddy. Port: à little: Fire a Broadſide. 


His Fore maſt i is by the Board; this laſt Braadſide harh eh dong | 


great Execution; - Huzza, cheerly my Mates, the Day wil 


be ours, he is ſhot 4 Head; he bears up before the Wind, 


to ſtop his Leaks: Keep her thus, well ſteer d; Port, Port 


hard ; bear up before the Wind, that we may give him our 


Starbogtd Broadſide : Gunner, ſee that the Guns be 


loaded with Double head round and Cale ſhot! Vea, yea. 


Port, make ready to board him, have your Laſhers pad 


Graplings ready, and able Men with them: Edge towar 8 


him; when you give Fire, bring your Guns to beat among 
his Men, with the Caſe mot; ; well ſteer' d. we are cloſe on 


Board; give Fire again: e walk done my Hearts j 1 


they lie Heads and Points aboard the Prize; come, boar 


him bravely : Enter, enter, re you laſh'd faſt 7. Vea, yea, 


we will have him before we. go here ay op ene, the 


Decks; ply your Hand Grenadoes, —— He cries out Quar- 


ter: Quarter for our Lives, and we will yield up Ship and 5 


Goods. Good Quarter is granted, provided you will lay down 


all your Arms, open the. Hatches, haul down all your: Sails, 
and furl them; looſe the Latchings, we will ſheer off dur 


Ship, 5 hoiſt out our Boats: If you offer to make any 


Sail, 1855 Fire again, expect no Quarter for your Lives. 
ard him with our Boats; and ſeri aboard the Cap, 


Goa 
rain, Lieutenant, Maſter and Martes, wir as many more 120 
our Boats Will . ; 


So wil we leave the Man of Ly to 7 ER 2 Plunder, 7246 5 


ſecure his Priſoners ; and ſhall conclude this Seffion "= Ina 
when he ſail d in the lonion Streightss 


; NotunG but Waves we view, ih den . bib 54 
And Dangers lie, huge Whales, and all Fiſh play: 
. Aboye our Heads, Heaven' S Star. embroider d Coat ; 
_ + Whole Vault centains Two Eyes for Night and Buſt | 
| Far from the Main, or any Marine Coaſt, '** 
wixt Barean Blaſts; and Billows we are roſs E 
ts f OV1D,. in that Streight of Ionian Deep, 
Was toſs d. ſo hard; much more are we, on Fon | 
DF larger Bounds; where Staff and Com aſs keep 
” Thet tri& Oblervance : Y 


L 1 2 
* 


et in this Uneaſe 8 
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: Of Tacking Boards, we lo the Way make ſhort; 5 . 
That ſtill our Courſe draws nearer to our Port.) 
Between the Sea and Silver ſpangled Sky, os 


We rowling climb, then hurling fall beneath? 
Our Way is Serpent like, in Meads which lie, 
That bow like Graſs, but never make a Path; 
But fitter like Young Maids and Youths together 
"Run here and there, all where, and none knows whither: 
Our Way we know, and yet unknown to other;  —_ 
And whilſt miſ-known fo us, before we dive, 5 
The Hand and Compaſs, that governs the Rudder, 
Do often erf; alcho' the Pilots ſtrivte 
7 With Chart und Compaſs : Yet our Reck'nings fall 
Too narrow, ſhort, too high, too wide, too fmall. 
To diſcon this Remark, when we ſet Land, 
Some this, ſome that do gueſs; this Hill, that Cape. 
Tor ſome Hours our Skill in ſuſpence ſtand; 3 
Terming this Shore, that He ad. land points the Map; 
TP ich when miſtook, this forg'd Excule goes clear, 
© uch and ſuth a Land it firſt did "pears . 
In 1 8 ers n the Paing. © 
| y drudging, pulling, haling, ſtanding to it: | 
In Cold wy Raid both dry Fay” wer, they ſirain 5 
Themſelves, and toyl; none elſe but they muſt do 
Both Prom and Poop do anſwer to the Helm 
The Sreerſman ſings; no Grief his Joy can whelm. 
By Night our Watch we ſet, by Day our Sight 
And make more ſail, if Pirates do appear: 
We reſt reſolv'd. *Tis Force makes Cowards fights _ 
Tho? none more dare, than they that have moſt Fear- 
It's Courage makes us Raſh, and Wiſdom Cold: 
Yor Wiſe Men, Stour, and Strong, grow Lion-bold; 
| he Wiſe Man knows his Wiſdom how to uſe; 
I be Artificer, what Art tis beſt to chuſe, 99 7 
Tis à True Saying, and approved long, ' _ «© 
The Wiſe Man is more Worthy than the Strogg 1 
be Field he Tills, the City he can guide; 
And for the Ships in Tempeſis will provide. 


a 4; 


its 


Fer defenſive Sed fighting, ſie- Parks Aft of Sea fighting in Mets 
„ en ny 


* 
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HE continual Motion and Agitation, Flux and Reflux 
; of the Sea, is of great Uſe in Nayigation ; ànd the 
| Seas thereby purge themſelves : By which they are kept 
from Putrefaction; like a Foputain itcleanſes it ſelf, 1a 5. 20 
It cannot reſt, but cafis up Mire and Dirt; whereas Lakes 
and Ponds, whoſe Waters are ſtanding and dead, corrupt and 
tink. . And it is obſerv'd by Seamen, that in the Southern 
Parts of the World, where the Sea is more calm and ſettled, 
it is more corrupt and unfit for Uſe, So is the Sea of 
Sodom called The Dead; In which, *is. reported, that the 
Birds flying over it, drop down Dead. ' f 


4. 


The Seas within their Bounds the Lord contains; 
He alfa Men and Devil holds in Chain. 
; „ & | TTT FFC 44 
It is a wonderful Work of the All wiſe Creator, to limit ; 
and bound ſuch a vaſt and furious Creature as the Sea: 
Which, according to the Judgment of the Learned, is in 
many Places higher than the Earth; as in Holland, & c. And 
that it bath. a Propenſion to over-flow it; is evident, both | 
from its Nature and Motion: Were it not that the Omni- "© 
potent and Qmaiſcient GOD, has laid kis Law upon it. And 
this is a Wotk where the Lord glories, and will be admir'd: 
Pſal. 104. 9. Thou haſt, ſet a bound hat they may not paſs over, that 
they turn not again to cover, the Earth ; which it is clear they 
would do, were they not thus limited. S0 706 38. 8, 10, 11. 
ho ſhut up the Sea with Doors, when it break forth as if it had iſſed 
ef the Wrmb ? Thrake up for it my decried place, and ſet Bars and 
Doors y and ſaid, Heitherto ſhalt thou come, but no further; and here 
An the vaſt Ocean Seamen, may deſery Sek r 
. God's beundleſt Mercy and Erer nimm. 
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= 


* 
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The Ocean is of avaſt Extent and Depth, though ſuppo- 
ſedly , meaſurable ; not ta be ſounded by Man in many 
Places: It compaſſeth about the whole Earth, which in the 
Accampt of Geographers, is 262934 Miles, and irs Diameter 
0 Kuli Miles: The Surface of the Earth contains 
242 755 3 £ | Shs L 4 5 RR le Wn 2 * 2200. 
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more than the Head of a ſmall Pin in a Tun of Water. 


Of the Nature of the Winds. 
200482097 of Square Eneliſh Mizes; containing about 56 
FTCA of Millions of Acres: And its Solidiry 1 
39693016053 ot Cubick Erelifh Miles, Which is the Solid 
Contentofthe Terraqueous Globe.) Vet the Ocean invirons 
it on every Side; (Pſal. 104. 25. Job 11. 9.) ſuitable to which 
: He: | be Ks . e * . N 81 


is that of the Poet: 


dun ſrets diffudit, rapidiſue tumeſtere uenti : 


Ale ſpread the Seas, which then he did commiind ,. 
To {well with Winds, and compaſs round the Land. 


\ . 


IOW a TS. 


: — 


And for its Depth, wha can diſcover it? The Sea, in 


Scripture is called zbe Deep, b 38 30. The great Deep, Gen. J. 11. 


The gathering together of the Waters into que Place, Gen. 1. 9. | If 
the greateſt Mountains were caſt into it, it would appear no 
The Waters of the Sea in themſelves, are Brackiſh, Salt, 
and Unpleaſant: Yet, being exhal'd by the Sun and condens d 
into Clouds, they fall down ia pleaſant Freſh Showers Or 
if drain'd through the Earth, their Property is thereby alter d; 


end that which was ſo ſalt in the Sea, beconies cxTeoding 


Of the 


3 


40 arch. x The North Wi 


ſweet and peaſant in the Spring. This we find by conſtan 


7 . . 4 * * : . 17 Cv « J g 3 * 8 „ 
Experience, the fweeteſt Chryſtal Spring came from che Sea, 
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Nature and Nnalitiet of the principal 


FYHE Wind, ſaith Friſtotle, is an Exhalation Hot and 
1 Dry, engendred in the Bowels of the Eaath; and 
1 Sate gorten out, is 5 ſidelong upon the Face of the 
Mind, called Septentrie, Aquilo, or Apar- 
Flat, is extreamly Cold and Dry, prohibiting Rain: It pre- 
ſerveth Health by cleanſing the Air of all Peſfiferous Iufecti- 
ons; bur it cauſetk Dry Colds, and hurccth the Fruits and 
Flowets'of the Farth, kk os hs oy 


4 


2 The N. E. b. N. called Azul or Boxear, is alſo Cold and 
Dry, wirhout Rain: It hurcteth the Flowers and Fruits of 


the . Earch, and eſpecially the Vines when they bud. OO. 
Tue N. E- b. E. called B:ſportus or Cacias, is Hot, drying 
ur all Things... hr ae rl 


8 3 1 
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Of the Nature of the. Winks. 


The 10 Mad, called; guru, Subſulanin; or Apeliovis, i 1s ths 


w—_ Dry; Temperate, Sweet, Pure, Subtle and Healthful; 


and eſpecially in the Morning when the Sun riſeth, by whom 
Ir is made. morePure and Subtil deu no Infeczion to Man 5 


Body. 


Vulturns, 7: 
The E, S. b. S. called OG or Euronotus, is Hot and Moiſt, 
and breeder Clauds and Sicknels. 


The South. Wind called Auſter or Notur, is ; Hot and Moiſt ; | 
breeding thick Clouds, great Rains. and peſtiferous Air. 


The: S. W. b. S. called Auſiro- Africus or Libonorus, is tempe - 


rately Hot; and yet, breedeth 1 8 and Sickneſs as om 


Write, « 
The 8. W. b. w. named Africes © or TA is Cold and Moiſt, 


cauſing Rain. 1 ] 

"The Weſt-Wind, called Favonins or \ Zephyrus, is aac 
Hot and Moiſt, and whaleſome in the Evening: It diſlolve hy 
Froſt, Ice, and Snow, and maketh Flowers and Herbs ta 
ſpring ; 3 and ſome write, that it caüſeth Thunder. 


The W- N. W. called Corus or Yres, is Caid and Moiſt, with⸗ 
| out any great rigour. - | 


The N. W. b · N. called 5 or Trachize, is Cold and Dry df 
Earthly Nature, . Snow and Wiads, ald oke cimeg 


1 Tenge. Thns, „ 1 2 


«0 Through mom Fears and 3 1 
Za, Na 41 e ler they 40 return. 


of ien we hayes an Elegant and Lively AMIE 
Rſal. 10). 25, 26, 27. He commandeth, and raiſeththe flormy winds, 

which lifteth up the. wares of the ea: They mount up to Heaver;\ 
they go down again to rhe Depths : Their Soul is "melted becauſe of 
the Trouble; they reel to and fro, they Pagger like a drunken Man; 

they are at their wits end: Or, as it is in the Hebrew, all ,a 
is AE *. ben ta which, 41s. that of the Foes 8 


"ps 


-  Reffor in incerly ft, nec quid futiatine aue, 
N Invenit ambiguis ars e 5 alis. 5 oe, 


The Pilot 1 not what ente or dee 3 
Art, ſtands amaz d i in Ambiguity. e 


Theis dreadful RON do at once diſcover t. ta us ONE 4 SEO 
Po "af 15 Hog? in ming. chem; and his een Godil⸗ 


Eos 5 : . 1 wa 


7. | 
Ibe .S. E. called Burwr or Pultwrass, i is alſo Hot and Dry 2 
11 bloweth loud, and Weſeldnd is call d e Altitiuant,. 
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lair of the FE Ml 


| neſs 1 in preſervicg poor Creatures 3 in chem. "Firſt, The "TE 
of God 15 graciouſly maniieſted in railing them: The Wind: 
ds one of the Lord's Wonders, Pal. 107, 2 5 te commandeth. 
Ad raiſetb the flormy Wind. Vea, Verſe 184 God appropriates it 
25 4 peculiar Work of his; He cauſeth (his Wind to blow ) Hence 
he is faid in Scripture to bring them forth of his Treaſury: 
Eſal. 137. 7. There chey are luked up and reſerved; not a Gag 
can break fortb, till he command and call for it to 
execute bis Pleaſure Vea, he is ſaid:to-hold' them zu his BB, 
Prov. 30. 4. What is more uncapable of holding than the 
Wind ? Yer God holds it; Altho ir be: a:ftron 8255 tertible 
reature, he controuls and rules it, Yea the : ure ſets 
forth Gad as riding. upon the Wings of the Wind, "Pal 13. 10. 
It is a borrowed Speech from the manner uf Men, when'they: 
would ſhew their Pomp and Greatneſs, Ride upon ſome Fares 
| Horſs or | Chariot; ſq the Lord, to manifeſt the "Greatneſs 
of his Power, rides upon the Wings of the Wind, and wilt 
be admir'd in fo terrible a Creature, And no 'leſs his glori- 
| wy Power appears in demandiag them, chan in making 
5 em⸗ | 
* The Heathens aſcribe this Power to dots God: lus ; but 
we know this is the Rayalty and Tole Prefog Aire of: the 
true God, who made Heaven and Earth It is 95 that makes . 
the Storm a Calm, Þ/zl. 10. 29. and it bs he that miftz an 1 
eclanges it from point to Point of the Compaſs, as he Plestbeie 7 
for he hath appointed them in their Circuits, Fecleſ. 1. 6, The 
Mind corth toward the South, and turueth about unt the North; it 
wbirlerh about contimually, ate} returucti again accordin 1% bis Giro 
' Euits. And as we ſhould adore his Goodneſy in preſerving 
Seamen (in a poor weak Veſſel) in the, height of all their 
Fury and Violence: Iberefore I fba;conctude this DIC 
- Ccourfe. with a Poem out of that excellent. Book of! Mr. 0 | 
 Elovel's Navigation Jpiritualiz'd, P, 38. Viz. TER 
| 75 * ö : i 
| 4 Deferipie of - 4 Ship. in 4 Horm ad e., | 


15 'T HE Shi ip, that now ſalls trim bella the Wing, 
, E's the defir d Port it gains, may find 85 — 

| tedious. Paſlage:: Gentle Gales, a wille 955 wk 

Do, fill its Sail ; the flattering Segs do mile: 15525 

The Face bf Heaven is brighr ; on every. fide. 

The wanton Pirpece tumbles on the Tide. 35 

Tong their Cabbins now the Seamen go, 

d then our again, with What Chear ho? 55 , 8 

All on a.ſugden, dark 'ned are che Skies? 2 
he e of Heaven obſcur % = Wade to ile ; 4 55 3 


4 


+ © 
* 1 


Of the various Eo 


| ies forell like Mountains 4 ey Oe 98 flags. 
He Maſts are * 4% ung, the Salls are torn to Rags. 1 2 
The Veſſel wo Life ; anon, one cries, 


— 
+ . 


he Pump, until a third do ſtrike them blank, . 
Wich, ets repare fir Death w'have Prang a Plank. 
* 55 their Ki ; 
for Mercy, with their loudeſt e EY 8 2 2 1 
25215 a ark this once, aud thou ſhalt ftr 


- 


_ ang. fir the 5 we wilt he: 77% £74 3 FA nd 5 5 : A A. 
Bur former Time's miſaſpent; but wih a ] Tr æ? r 
Ne will engage, if thou wilt f ſave us now, e 


To mend what is amiſt. The gracions gs Lord, 

cnclind to Pity, takes t at their ord 75 
B 8 into their Treaſure | he doth call 

kes the ſtormy Sea, and EE chem 1 

To their deſired Hayen: Once a-fhore, 1 

Ant When Thar” Vous u are neter ; femember wore 5 
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: 8 5 {a - of {he Une! i legs . | the "Soars ogy 11 


* Rr Variety 'of Colours of the A Fi fureral 
| hiefly depends upon th Wind nog 
* Yor or Sci of the Sea, 25 the election 97 


EE 6 
92255 upon it, Its uſual and moſt natural Colour, is a deep 


teen: But in 0 ag y and Rainy Weather, the Surface * 
lackiſh; and fometimes of's « deep Blue; | 


the Water app 
according t the Colour of the Sky, and the 1755 Depth 
the Water, On Sands (or Shoals) upon the Tide of Ho 
the Warer is L parting. 85. the Wayes, by ren 
1955 hallows, Nbd Oppoſition, and breaking In 

| bp, vil till the Flood'is elt advanced. Sometimes the Was 
1 of a perfe& Azure Colour, the Sun ſhining bright” 
85 . e upper Part of the Waves appears Fürpl 

meti 


imes Reddiſh : Though in Shallow perchance it "mg Z 


receive t ter Tin&ure alſa from the Sands * jeh | 

nder i it we 0 tis thought of the Red-Sea. pi * 1 
ave 'obſerv'd When the Ship bas been under fi 150 

00 Nga has Colin, 

of che Ship, to 2 with a Pale kind of Ferne 1 80 

have I ſcen ar Night, by the Sides and Bow of the Shipy 


th 


Sea as it Ss A arkling Flame : The ſame alſo is obj ryAs = 


* 3 4 e 8 e in the Night, by che Oars Fallin 


— 1 


— 
1 9 
. 
5 * 
* 


ON F be N 1 0 * IF . 
- 25 * s - / 5 
4 * % 
5 F a * 
1 ry 4 A * 
” 4 * 
= $. * „ - ' &= * 
* 1 1 ” 
> - i e ; + : 
8 FP 8 El — . 
F E ” : zung 1 * ; 
x 5 , 1 
* - of ö : 
N þ 
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the Wives at the Head a T0 85 


25 10 


8 un the Water 8 e 
1] aſcribe rather to the Saline 


ve re chen put into 4 violent Agitation, i "5 FERN 
Fiſh, as ſome * qur. ae! n N 


ms as a continued . whi 


[LOH I TATE Et - en JAIN 377-6 
a Natural Proguoficks 7 . Weather, . from 


Pzhiloſophical Aphoriſms, and 880 e of 
Talictaut e 93 8 . 7% 5 Ss + * 


© . . + 1 „ * 8 
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1 mae s . 


F 0 Sun look a look for Reis; if Fats 90 Bright, : 


Fair Weather ; if Re ind. 


If the Sun 278 in the Eaſt, wreater than, i it uſually doth, | 


it is a Sign of Rain. 
The Sun riſing Bright and Clear, fignifieth a pleaſant Day : : 


If he rife Fiery Red, or ſhews Broad) as through a Miſt, or 


| M Circle 8 him. 8 Rain. ki ue w. 4 
If the Sun drive the Clouds befqre him int e it 
ſignifieth Fair Wencher : I ag 5 riſing dere appear a 


; 5 ede bimt and vaniſberh 3 it eee 
. 5 


earth ST. 


$i; at the Riſing of the gun, his Be cams: frem. Red or Long, | 


or wo om paſſed with Red Clouds, 8 — ech great Wings : : 
Th, at 
| Wh the Evening, it threatneth very foul. Weather to follow ; 5 
Allo if the un- Beams be ſpotted either Green, Fale, a a 
Black, or TUNES)? to a Cloud it ſignifieth Rain, . | 
| If che Circle or Circles, about the Sun be clear, and of 0a 
Continyance, look for Fair Weather: 

5 there be many Circles, j it ſi pnifiech Winds; abe Reader 
are, the more veh ment Winds 3 the C ircles re hers 
| there broken, and are Thick And ck, look 55 cold 

Wind 'or Snow ; Or if 5 San ſertles be ind A great Black 
Cloug; Rain follows. 

If a BS Cloud appear, and aon gan- ſetting, it will 
: Red. that Night or the, ſorning following. Or if ie ſetteth 
| or Clear ithout 3 Cloud, it figntherh Fair Weather. 
If at his ſetting he be of” divers Colours, or. Clouds like Was 
Vi it threatens Rain: Or if it rainerk in the Evening, Faul 


ather will follow, If there appear anal Kei ip the Sun 
e cond Walk will Sls. u 1 
5 1 


articles of e 5 


5 4. 1 


bs Riſing there appear a thick. Miſt; or. br; ir” raineth : 
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Ic the Moon 1 lock Pale, look for Rain; ite Bair 82 85 10 *$ 
Eair Weather ; if Red or 11 luſhing,. Storms © Wind 5 
| enſ ue. 
Ws = Moon, in the Thirg Day afrer. ber Change. or. Thies 
Pays before ber Full, or in the Midſt of the Quarter, 12 
ound of pure Light, . comp tas her, the Ends di by 
ref vp. ſhe. promiferh Fair Weather; but bent to Red Co- 
Jour provoketh Winds, as aforelaid. Abe Moon ſomewhat 
Black or thick, provoketh Rain... When the Moon's. Horn 
are blunt at its Riſing, Three Hays after che Change, it de- 
notes rainy Weather for that Quarter; byt. the. other en 
ter mac Weatber; Hence obler xe, 2 wht 0 


Ate the Fourth an - Days habe, ; Ny 1550 vie 
80 7 that Hunarion altogether. „ „ 


95 when the f is Five Days jy” Ak 90 Tip of he | 
orns.z if they be blunt, it Ggnifierh Rain; if ſharp: pat he 
x; 
pricking upwards, great Winds: If in the Fourth after 
| 8 Aa ſhe have a N rene 25 ben ir 8 EY 
r ane: Bays. 4 0 1;2re | 
7 ut, uy 588 8% a 
IR dh pee of the gien Stars foreſhew Tempe 
When Stars ſeem ta ſhoot, Wind comes from: at Quarter 
If che Stars appear of much Light, and ſeem to be of 
re Bigneſs and Blazing than ordinary, it n greg 
de aud Moiſture in that Fart where they ſeem ſo; an 
in Winter great Froſts. 
When dim Stars appear with long Fiery Tails, ir threat | 
xeth Winds and Brea Drought 3 the more in een ) 
greater will be che | 155 
If the Stars ſeem t = ſhoot in divers Places, it fic nifieth 
divers Winds: If in all Places, Wind, Thund r, Lightning; 
and moſt tempeſtyous Weather, ; 
Stars dull and hardly appearing, or ſeeming | Dall:4 ** 
9 and through Miſts, betoken Rain. „ 


IV. ay the 8 1 0 CLOV. Ds. 


21 tha 4855 be Red! in the Morniog, it is 4 te TIM i IS 
Wind or Rain to follow, o [ both. in Squails, Cre. for the 


Woch Weh On chat ed yell ih ſoon by rae 'd. TY 
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- | after hid j It will diffolve it, and Rain will ſoon follow, _ 
Ik a Cloud app | 
, aſcend up to it, it portends Rain. 


Ik Miſts come down from the Hills, or deſcend Fro tha 
ot 


Sky. and ſettle in the Vallies, it promiſeth Fair and Ho 
3 Wie Alſo Miſts aſcending ia the Evening en the 
Earth or Water, ſhew a Hot Day to follo x. 


Small FER Clouds in the S. W. that fly h 
| as it were in Rid es: | 
and often produce Whirlwinds. | 
' fame Hours, ſoon allays it: If 
going dawn of the Sun it will foon decline, and about Mid- 
night ceaſe; If the Water ruckles much, and frequent Bub- 
bles ariſe, the Storm is of a ſhort Continuance. © 1 
i from the Weſt, Nain the next Nay : If they fly low, and 
| appear to ſettle On the Tops of Hills, it is a Sign of Cold 
: Weather : If they be full-charg'd, and appear White, like 
Towers, Hail is at hand. If White Clouds appear in Wins 


of Cold and Snaw ; bur Black-Clouds ſignifie Rain. A Re 


Day. Miſts falling of a Morning, in Spring or Harveſt; alſo 
Miſts over Ponds or Waters in. the Morning, ſhew Rain, If 
the Clouds fly ſwiftly in the Air, it fignifies Rain from that 

part of thr Heavens, eſpecially from the North or South. If 

' thick White Clouds, e together in many Places, like 

_ Flacks or Heaps of Wool, appear ; it is a Sign of Rain: 
Jut if chick dark Clouds, toward the North or Weſt, near 

- the Earth, preſently Rain; and if like Hills, a little above 


, , InflheEvening."_.. 


4 * 
Fe 


Weather next Day; or if White Miſts ariſe from the Waters 


* 
© + 


Rn nd; By the. rey, 00 i 
F Fk natural Signification of the Rainbow, is to ſhew 


« 


Rain paſt ot to come 


. 


Feathers but à Rainbow appearing after Rain, ſignifies Fair. 
eather i The | les Fair 


. p 2 


\ Wie Part, expedt Pair Weather, "1f-che Rainbow is ſeen 


x, 


\ 


Ik agark Cloud be at Fer ile in which the un is ſoon 5 


appear, and afrerwards Vapoürs are ſeen to 


es, aud ſeem to move, engen er Winds, 


et riſe with the Voir ag 4A 


Black Clouds flying from the Eaſt, ſigniſie Rain at Night; 


1 | ter, Two or Three Days together, at Sun- riſing, it * | 
Sky in the Evening, and a Grey Morning, is a Sign of a Fair 


he Earth, Foul Weather is over. If Miſts deſcend from 
che Hills, and fettle in the Vallies, it is a Sign of Fair Hot 


The Rainbow appearing whea it is Fair, is a Sign of. Foul 


: Greener it appears, the more Rain; the more 
Wind, if it e e If ir ſhews very Light in tho 
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before 
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Niueſions in Navigation anſwer'd. 429. 
before Noon, then the Rain is ſpent 3 if at one One or Twa 
| Afternoon, the Rain 18 near. A Rainbow in the Ong is 
a Sign of Wet, (unleſs there be Draught in the Air ) If it 
appear in the Evening, it is a Sign of Fair Weather, (unleſy _ 
the Air abound with Moiſture.) - A Rainbow at Night, op 
poſite to the Moon, is a Sign of much Small Rain and Wind 
to follow. A Rainbow after long Raih, is Sign of Fair 
Weather, preſently If Two Rainbows - ray together, ir 
is a Sign of Rain within Two or Three Days. 
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NE > 1 PlatnSatling. - - ER 
UEST; I. Courſe S. V. bis. 4 VuneareſtDiſti9 14l. c. Lat. 684. 
Queſt. M. Courſe S. E. f E. Diſt. 370 l. Departure 296 1. 
Queſt. III. Courſe S. 649. 28. U. Sduthing 52m Weſting 108m» 
Queſt. IV. Diſt. 25 2. 1098 I. 4. Lat. 208,975 l. Dep. 139,59 1 16 
Queſt, V: Diſt. 946 m. x, Lat. 786 m. „„ ͤ Oe 
Fes dn Corte N. 53% o8', E. x. Lat. 30 m. Dep. 486m. 
Queſt. VII. Diſt. 118 1m. #. Lat. 452m. Dep. 10 h um. 
VIII Courſe S. ., b. san neateſt Lat. ia 25 m. Dep. 9a, 4 ⁊ 
Queſt. IX. Diſt. 257m. &. Lat. 20cm. Dep. 150m. | 
Queſt. X. Diſt, 840,03 m. x. Lat. 640,09 zm. ep. 144,09 
Queſt. XI. Courſe N. b. N. AE. Diſt.13 3603334 at. in 3 20. V. 
XII. Courſes. ub S. 1 . Weſterly, Diſt. 5 162 m. Dep. ag yam. 
Queſt. XIII. Courſe 8. E. 4 E. neareſt Dep. 444m. & Lat. 333mm 
Queſt. XIV. Courſe S.. b. S. 10 29 44 ⸗Weſterly, Diſt. 80, 11. 
Biff. Lat. 656,9 1. Dep: 459,9 J. Lat. in x99 56.8. 2 
Queſt. X V. Courſe N 50? 22. Er Diſt. 60 1. Dep. 45,87 l. 
Queſt. XVI. Diſt 96 4 J. Dep. 34 4 l. to and from the Equatorèẽ 
Bl. BY I. The Second Ship's Diſt 665 1. *. Lat. and Deps 
f each 40 l. N . „ | 9 5 19 5 
Queſt. XVIII. Each Ship's Diſt. is 665 l. and Dep · 470 l. 
Queſt. XX. Northermoſt Ship's Courſe is S. 74. 19. K. Dep. 71 
21. The middlemoſt Ship's Courſe is S. 57, 15, E. Dep. 588 I 
The Southermoſt Ship's Courſe is S. 30%. 20, E. Dep. 3531 | 
Queſt. XXI The Revenge ſailed 47 1. the Torboy 71.1. the Or- 
ford's Diſt. ſailed is 153 1, her x. Lat. 128 l. and the Cornwal's - 
Dig. we 101. k her Depz.56k oo 
| 1 XXII. Firſt Ship's. Courſe is N. 449. 14. E. Second 


* 
5 * op. 
4 * I 


ip's Eourſs is $, £316, E the reſt is obvious 
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+ Queſt: XXII. Ship's Eaſting from A to Bis 7 m. 185 of 


| the Port B, 45”. 360 N. Courſe from A to B. N. 36% 2. E. Diſt. h 


7 from B to C, is om. and Second Courſe deer d Is 8.7. J. E. 


1 Queſt XXIV. 2 une br the docs 8 a ſuits” 


der. | | | 
zb, L541. 5 Courls. Rem Jew C, N. 36 18˙ v; 


24 m nn 07. E 


ae Dift: Ro Fl od Fe. } Gs bs * 
5 Court SY 5386 07'.E. Oy, CTY 


58 Dos c Courſe from c Nets from 516 557 
e Diſt. 30,2 TX or Hig: 


Dep. bo © 4381. J to B. 


+ 
# : 


| E38, 3 1. NV. 5 5.42 . : 
bene A&B L. , 71,351. Pete 41. 2 


19,721 


Queſt. XXIII. Diſt. om. *, Lat. zom. Dep. 4om. Courſe 


8.53" * 0 


| Ged. XXIX. Be the 31ſt Prop. 3d Book of Euclid. tis prov'd, N 
that an Angle in a Semicircle is a Right Angle ; Ergo, To 


what Place ſoever the Ship was 'blown'from A, right before 
the Wind, and put N :he ſame Wind, upon the Beani, 
would carry her to the Port oppoſite, at 353. 
Queſt. XXX. Courle to the Port B, is N. 70. 32. . or near 
E. N. E. + E. demonſtrable by Euclid. Lib. 3. Proj 
Queſt. XXXI. Admits of alike Conſtruction and Sol Solution ag 
| bs 22d foregoing. Fo | | 


He" | In Oblique Plain'-Sdilim ng- 


Queſt. I. Courſe &. 269. V. Diſtance 116 Leagues! || 
ueſt. II. N. 619 E. the Courſe requir'd. 
veſt. III. 8. 37% 58". V. Diſtance 6,42 mr © 
' Queſt. IV. S. 58”. 46. W. and N. 589. 46“, E. Diftancs 9 9% 5 
Queſt. V. Firſt e Diſt: 10, 45m. 2 s Diſt, 4465 m. 
their Bearing is N. 37*. 14. E. and S. 57“. . W- 
Queſt. VI. The Hedd-Lands bear N.88⸗5 53˙ E. and 8.8815 J. 
1. neareſt Diſt. 7,95 m. the Eaſtermoſt Head. Land from rhe 


8 


Wand 8. 149 300. NV. Diſt. 9,15 m. and the Weſtermoſt Head - ; 


WE Bans, from the — Ne 32 + 1g, V. Diſt. Oy * 8 Fa * 2 


Queſt * 


* pd * * * _— 2 4 SJ : 4 
r x CER 1 47 4 0 * 
4 1 vt, TY 13 Py _—_ 
"51 A. * * 1. * n Mey 5 — 
> 0 


8 


* 1 5 M. V. Oi 


55 Ane in Nevigation anfuds . 


IG * 7 * 
1 1 WH £4 N 
N 


Queſt. VII. The Cruiſer muſt ſail S. 269. 47. E. 17% m. 


| and in 24 H. 48 M. time, he will fall in with the Fleet. 

Queſt. VIII. the Buoy bears from the Firſt Head: Land 

NE. LE. 10 7 * and from the Serond Head-Land neareſt 
am. the Second Iſle bears from the Second 


E Lands . TE. neareſt 115m; the Rock bears from the Se- 
on 


ock . b. N. 3. Diſt. 27 U and the firſt Head - Land bears 
from the Firſt Uland N. b. E. 5 E. Ioom. neareſt», 

Queſt. IX. Courſe N. E. Piſtance from the Grand Ganary, 
105m, Lat. ſhe took the Parate in, was 269. 45 N. | 
Queſt. X. She muſt run 13,0635 J. 333 ſhe Tacks, and 
then 8 7.69037 upon the Second Tack, | | 

_ Queſt. XI. The Firſt Ship fail'd 45 Land the Second 801 L 

| Queſt Xl, Second Ship's Courſe is WV. 8. W. Firſt Ship's 
Di 4 

1 —. XIII. The Weſtermoſt Ship's Dif. is 85 1. the Ea · 


 ermoſt Ship's Diſt: 5x 1. and her Courſe is N. N. V. o. 12. NV. 


1 
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and 8. V. Diſt. 54m. the Firſt Ifle bears from the | 


Queſt. IV. Diſt. on the Firſt Courſe 133m. on the Se- 


cond g6m. her Diſtance from che Firſt Iſland 113m. 


Northermoſt South. - FA 

| Queſt, xv. They Weſtermoſt 1 — NE b. N. LEE. 
Eaſtermoſt ) | 

their Diſt. to the Iſland am. 


” 


Queſt. XVI. The Weſtermoſt Ship's. Diſt. i is 105, 1575 1, the 
Faſtermoſt 140, 195 1. and bear off each other, E. A N. and * 38; 


and they were 2 Days, a: Hours! in failing to their ſeyeralPorts. 


45,8103 85 N. E. b. E. AE. nt 
e pet nk V4. ſom | 


79, 1641 duty. 


Queſt XVII. The Firſt Ship's Courſe 15 419. 100 Vi py 


' Diſt 299m. and the Second Ship's Courſe i is N. 60. 51 E. 461 5 
Miles. 


Queſt. xIx. The Firſt Ship's Dig. 1 7 39m and the Sex 


cones Diſt. 14 | 
Queſt- XX. 4304 e fafled” 119m. N. and 25m. . E. 2 
5 XXI. Diſt, from the Ship to A, is 75 Ls to B, 105 
to C, IIym. 
Queſt. XXII. If the Learner pleaſe to Project, ne win 
form the Figure of a Rhumb Chart: The Diſtances or Bearings 


bf each Iſland from the Ship (or Center) he may -find-by - | 
the Firſt and Third Caſe of Vblique Sailing i in the Foregoing : 


Ie 
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Treatiſe; to which I refer him, aud for Cake of | port ied 
omit. the 'Anſwer, and leave it to his gun 3 
Queſt. XXIII. Cour e S. ge. zi, W. Diſt. 57,035 i; Thi 7 
er Courſe is 8. 735 : 20% W. and the n 947139 1. | 755 9 


ig est. xxIV. © the Gaby”. 53,04 
Di ance from Plinoutb to the 2 v. 1530 bu 
| Start. Poine q EN 17,30 


1 Loft, Te rags ir netdleſt to iotert the Adfwers to his fave: : 
md Traverſe: ; ſince they are ſo eaſie 48 to their Projection 
and Calculation, te him that underſtands whar bath * 
taught in Traverſe in the 6% and followin Pages 153. 
Treatiſe : And having already exceeded the deſign'd Limits 
bf this Book, thro' a hearty Deſire to omit nothing chat may 
make the Novice a.complear. Navigator red "ooh 

To whom, ind the Cou ale Reader, Yi wiſh Succeſs "on 
their Send 91 all Lauddble Arts thar 14008 yy; to ou 
Nation, * Land or wane” 6 | 
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| AE alen 825 3 


| A N OTE, to fund the 22 Ee and Number of | 
5 rt the Months. 


(Trice the Solar 1 Tear Exceeds the Lunar by It Days, alerts] 
O then Conſequently if the Moon be New, or in Con- 
Fa With the Sun, on the laſt Day of Decetnber in any. 
ear, on the laſt Day of rhe next Year it will be 11 Days 
8 Conjunckion, and on the laſt Day of the following 
ear it will be 22 Days after New Moon. But becauſe in 
che Succeeding Year this amounts to 33 Days, and 30 Days, 
being allowed for a Lunation or a compleat Moon, "16 - 
plain, in that Year there will have happened 13 ConjunRions; 
and the Moon will be 3 Days paſt Change on the laſt Day. | 
2 it: Conſequently on the aft * of the next Year the 
Moon will be iq Days paſt the &, and ſo continually in- 


creafing by Eleven Days, Yearly, till aftet che End 
of Nineteen Years it will become the ſame as before. 
The Age of the Moon or Number of "Days, paſt ſince. 
the Conjunckion, on the laſt Day: of any Year is called the 
Epa#- for the Succeeding Year Hence tis plain if to rhe, 
| Firs we add 1, ths Sum will be the Age of the Moon the 
wa oy of that vear; but becauſe the Time —_—_— 


r ODS” en ECT Y 


N exactly Eg Uul to two intire Lui 
the Ape of the MBGri's 5 the Firſt of Jau 


r 


Loy Fg W boi dient ue 


* | 1 

Fender che ining 5 1 on F raed „it to the NR Þ | 
n On wit © ary, be ad to av 

Riots) 2 Days, t i the S il be he oP: po the M 0 


en the in of Feb 


nd becauſe fry *common: Years 
— in Tanda 


And Ftbraary taken topether, make 5 

> TH "therefor 
will be the 1 
wich ste on the Fil of March ; and conſequently to ed 

ge on the Firſt of Fanynry,. There is thing added in con 
non Years: For then i 5 ög. the Fit of; "March ; but i 
Lenp-Veurs, tho Sum bf the Days in Jartary and maren 
being wot Which is more than 80 entire Lunations by x 


Day, 3 180 evident that in this Caſe, We muſt add 1 Day in 
_ the A 


Moon's Age on'the'Firſt of Tee 


che Sum Wi 


+5 x 


he its Age on be Firſt of nw. 7 1 


And b the 5 Oy, . _ Reaſoning, ie CAD appear, that 
find Moon. on Day of * 
onch, *o 8 244 70 lb Age, on the in of Ja 
following Numbers, Vize for "Rebrua#y,. 23 for Rent, 7%. 
2 Years, an d 1 in Leap. Tears; fot April, 2; "for 
„Sc. As, iti Common, theſe” e Nunivers 


are aa alled, 72 ase, Yo ” N 
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4 * * 3:48 
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of Ships that we. the MRO ee and \ efſt- 
« Indies. {As EE en TROY 


bi WE” av 2 


8 - 


Heres 3 it 3 been W Vines fond: 10 1 ſud. kb 05 
' _ ence, that not a few Ships, ſailing; for the Ned 8 
Channel have miſſed of their true Coutſe, and. unexpeRted=: 
ly fallen into the (Briſol, or) St» George's: Channel, og 5 
5 5 of the Rocks of Scily, not without great Delays RE 
Dangers, and the Loſs of many of chem (of pre) Sic | 
Cloudeſly Shovel and his Fleet Was A. diſmal- Inſtance : ) And. 
whereas the preſent Light. Houſe on St. Agnes's Iſland chere, 


cho otherwiſe very uſeful, ig yer ſo far from bein — always; 


an effectual Remedy in this caſe, that Dr. Haley, others, 
who nicely view'd that Place, bave obſery d, that᷑ in Foggy | 

eather tis n ſafe to truſt a Ship in the Ni ht near is 
Lacitads,.: in expeRation of ſceing that Light; becauſe | tis 
more than' probable,' fuch TEIN may hays occaſion a. 
the Loſs of many Ships: 8 


FFC 


2 


1s 9 1 3 TI F: N * 8 | 
* R n N a 2 ” 
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7 4 Mon?  Direftions for Proſeroti of Shi fs. 
7 Y 7 f 2 TY © 5 

I has been abferved 
who uſed the Meſi-India 


an Experiünc d Commander, 
oyages 13 
land, that in abour the Latitude Q 


T many, Years from Eng 
48 30% open with our 


Britiſh T hannel, in | TA: rvation, at the ſam 
time it} Yrovi m 5 ch that be 
landed nis Em ficſt 24 
Hours at Non alin, Sh clear: Weather, 
and found by the ſame that be þ ad drove to the Non hwarc 
20 Miles, which made lich wide his former: Oblervatio 
tho' his Mare agreed. with him; becauſe the Ship ha 
not gone, to his Knowledge, one Mile; and upon Re- 
view, he found he was not miſtaken, „The next 24 Hours, 


being dil, calm, he had again another good l 
and chen found himſelf. about 26, Miles to 9 Northward of 
His la Obſervation, which confff med him he was right the 
Day before; and that -this muſt, be imputed, to a ſtrong 


Northern Indraught or Current there. He gave notice of it 


to others, and was always aware af, it himſelf. 0 For when 


ou come near.the Ae 0 till 177 n Ubant South. 
of. you on the S. E. Courſe, You Y. Ka. $.,your 
' Laticude,z 3 the general Rag N. or 


but 4 mall matter. to We. ures 
And he. ſays, that would have been my Courſe, if he had 
not met this Opportunity of diſcovering this. ſtrong In- 
draught; and for want bf /Obſervation, muſf have / run up 
St. Georges, or the North nan, As N b and 1 


dae Want of e fame, Aa RR 
ter his laſt O Obſervation, the Wing f ſprang up; ayd- ma- 
ing Allowante for the ald In-draughtf tlie next Day me 


5 77 1 into Sound ings, and the following Day he Was 
Prought in ſight of the Lizard, by ſteering to the Southward 
of the Eaſt.; Wherefore the beſt; ableſt and ancienteſt Com? 
manders may as well be deceived in this Caſe, as the young 


and leſs- knowing, by the means of the faid Northern In- 


draught, and run up one Channel for another. 

Thus, many Ships have made Wales for England, and Lundy 
| forUſhane; and thereby for a while have been ſo ſurpriz d, 
and at @ loſs, that they knew not what Courſe to ſteers ARA 


bs Danger in this Caſe is moſt eminent, when in, the 
. Vight; or in hazy thick Weather. And I: need not any far- 
ther Teſtimony to confirm this, than from thoſe whio have 


* oo 
. 
* 


found it too true, to their great Peril, Loſs and Grief. 


+ Tis adviſable alſo ro obter ve the Colour of the Sea; t there- 


by to know whether you are in Soundings; or on any Banks: 


For the foreſaid Commander, i in many Voyages to Barbadoes 


E 4. Bank. to he. . ind ward ol Barbadoes about 6 


I , 
g 5 * RO LT / Beek ee 
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| of £ 499 12 tue. 


Leagues 


that 

0 2 7. ＋ 0 » 2 3 5 Pg 5 5 4 #2 
Leagues: He being fo well 10 
P 


it being very diſcernible; and 30 


plain as it appears further Southerlyp 
4 5 


TX 
£1. 


uſe the Britiſh chan and Weſt Indie, 43 


he Water, made the Bank very plain; as did others inthe. 
aid Ship; and he alfa perceiy'd veg the Ship went off it, 
| X 1 after brought 
his Ship to the Iſland« After which, in running down 
Jamaica, in the: Latitude of Antegoa, ent 45 far to the * 
Northward gf Barbadoes, yet he ſaw the Bank in that Lati« 


rude, which runs to the Southward of Barbadves ; but not ſo 


P 


| FR : 5 be « 


There is about 1co Fathom of Water on this Bank, about 


| Go Leagues off the Hland, and fine white Sand at 1 Tanna 


which is the reaſon it ſhews ſo plain: It is much plainer, to 
be ſeen, than in 60 Fathom in our Channt. 


And for farther Confirmation, the faid Captain, ina Voys 255 


age to Barba does from the Bay of Campeache, * made the fame 
Bank ; and faid before his Officers, and ſeveral of his Men, 
that the next Day by that time, if the Wind held, they ſnogid 
fee Barbados. Fhe Uunner being by, made this Anſwer, t us. 

he had been at Barbadoes ſeveral Voyages with ſeveral Com- 

manders (which he named ;) and we always, ſaid he, laid 
by ſeveral Nights, and run down in the Days, for fear of 
miſſing the Iſland: But I never heard any body ſay before, 
when he fliould ſee it; adding further, if it pleaſe God, I 
will be at the Top-Maſt- Head at that time. Accordingly 
the next Day he did go to the Top-Maſt-Head about 3 a- 
clock in the Afternoon; 4 a- clock being the time mention'd, 
the Bell ringing for 4, the Gunner call'd down; and ſaid, he 
ſaw nb Land. The Captain made him no Anſwer, his Eye 


being on à white Cloud, that; he was ſure, kid the Land, it 


being before it: In two or three Minutes after the Gunner 


had call u, the Captain faw the Top of the Hill break chro- 


the Cloud; which made him call to the Gunner to know if 
he ſaw the Land; he anſwer'd, No. The Captain bid him 
come down, and he would ſhew it him. Upon which, the 
Gunner look'd again, and cry'd out, Land! Land! And at 
his coming dow, he declar'd; the never heard; nor ſaw the 
like before. RS 2» 
Ibis ſame Commander ſailing from Barbadoes for Jamaſca, 
running down between St. Vincent and Halazea, ſaid, he met 
with a very unuſual Current running to Windward : We 


fail'd (ſaid he) from Barbadoes in the Evening; and the next * 2 
Morning we wexe near thoſe Iſlands with a freſh Gale rihag 


before the Wind, and ran about 5 Knots, and ſo ran alk 
that Day between the Iſlands, and were not clear of theny 
by 6 a- clock in the Afternoom: Which ſhews the Current 
very ſtrong at that timnmegegs.. + 
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Vive, vale ; .f quid novifti rechius iſis, Candidus, impertt ; 
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Si nen, his utere mecum. 
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The END of the Firſt Part. 
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